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IN THIS 15 ROLLER 36in 72 in 
2500 TONS CANE/DAY PLANT 
WHICH THE MIRRLEES WATSON 
CO. LTD. SUPPLIED COMPLETE 

TO THE GAL OYA FACTORY, CEYLON 


ONE OF THE 5 (450]8.H.P. TURBIN 
DRIVING THE GAL OYA 


S TURBINES ARE IN 
OPERATION AS SUGAR CANE 
tHE 


GIVING A 
OF 13,125 


HROUGHOUT 


TOTAL OMTPUT 


 MIRRLEES WATSON COMPANY LIMITED 


“LAD AND WORKS—4S SCOPLAND SCOTLAND Cables: Glasgow” 


London GROSVENOR GARDENS Cables: “Mirrless Sowest Lendon” 
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SUGAR CENTRIFUGAL ASSEMBLY 


AND 


TESTING 


Many customers arrange to have the centrifugal 
supporting structure made locally, working to 
Broadbent’s drawings. 


Centrifugals supplied to these customers are tested 
in our permanent test frames on the left of the 
photograph. 


THOMAS BROADBENT & SONS LTD CENTRAL IRONWORKS . HUDDERSFIELD . ENGLAND 


Telephone 5520-5 


The World's largest manufacturer concentrating entirely on industrial centrifugals 
Telegrams: BROADBENT HUDDERSFIELD 


: 
: 
: 
% 


THE Bom SINGLE STAGE 


SUGAR MILL TURBINE 


Simple in design 
Reliable and Economical 
in Operation 


25 to 1,200 h.p. direct coupled at speeds of up to 
5,000 r.p.m. max. or supplied with reduction gearing of 
any desired ratio. 


‘B & M’ single stage variable speed mechanical drive 
turbine, particularly adapted for SUGAR MILLS, 
PUMPS, etc. 


= 


750 kw back pressure turbine installed 
at Farleigh Sugar Mill, Queensland. 


1,500 kw ‘B & M’ back pressure turbine 
and several steam engines also installed. 


Many hundreds of *B & M’ Steam Turbines 
and Steam Engines have been supplied to 
the Sugar Industry for electrical and 
mechanical drives for: 


CRUSHERS 
MILLS 

CANE ANIVES 
PUMPS 


Also VACUUM PUMPS Peciprocating and Rotary types. 
‘ARCA’ Pressure and Temperature REGULATORS 


With the considerable resources of our up to date factory available, we are always interested in receiving 
enquiries for the manufacture of machinery to YOUR OWN DESIGNS. 


‘HAVE IT BELLISS BUILT 


Bellisst4Morcom Ltd 


London Office : 
25, Victoria Street, S.W.1. BIRMINGHAM 16 - ENGLAND 
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CANE CARRIER 
DRIVE 


BY CONSTANT SPEED 
ELECTRIC MOTOR | 


On the above diagram, 


Squirrel cage 
motor. 


Variable speed 
constant magnetic 
coupling. 


Worm reduction 
gear box. 


Spur gear. 


Cane Carrier Drive 
installed in the Gal 
Oya Factory, Ceylon. 


In this improved drive for Cane Carriers, the eectronically controlled coupling gives 
smooth shockless starting, variable surface speed for close control of cane feed and 


prevents cane knife chokes. The drive employs a compact reduction gear and standard 
squirrel cage motors and starters. 


THE MIRRLEES WATSON COMPANY LIMITED 


HEAD OFFICE AND WORKS—45 SCOTLAND ST., GLASGOW, SCOTLAND. TELEGRAMS “‘MIRRLEES GLASGOW”’ 
LONDON OFFICE—38 GROSVENOR GARDENS, S.W.1. TELEGRAMS ‘‘MIRRLEES SOWEST LONDON”’ 
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The ‘Super’ Universal Sack Closing Machine 


MODEL NO. 5B 
Fitted with 10 or 12 ft. Conveyor and Special Clutch Drive 


This machine Is fitted with a conveyor 10 or 12 ft. overall and a Special 
Clutch Drive which allows the conveyor to be run Independently of the 
sewing head. 


Jute, Hessian, Paper Lined Hessian, Cotton and Paper Sacks weighing from 
50 to 325 Ibs. can be sewn on this machine. 


Machines can be seen working by appointment. 


Power required 2 h.p. Shipping weight : 14 cwts. 


Manufactured in Great Britain by: 


The Sack Filling & Sewing Machine Syndicate Limited 
(Timewell’s Patent) 


TIMEWELL WORKS - LOCKFIELD AVENUE - BRIMSDOWN ~ ENFIELD . MIDDX. 
Telephone : HOWARD 1168 Telegrams : FECIT, ENFIELD 
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BEET WASHING PLANT 


AS SUPPLIED TO THE BRITISH SUGAR CORPORATION LTD 


1 Water Guns washing beet 
from silo to flume. 


2 Beet pumped to overliead 
flume. 


3 Weed catching units. 
4 Stone catching units. 
& Water separator. 


6 Washer, capacity 4,000 
tons/day. 


7 Sand and stone hoppers 


8 Scroll elevator with drain- 
age hoppers. 


9 Band conveyor. 
10 Hopper for clean beet. 


COCKSEDGE & Co. Ltp 


ENGLAND 
ipswich 56161 (5 lines) 


Telegrams 
*Cocksedge, Ipswich’ 
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Under a single comprehensive contract, with undivided 
responsibility, ‘ENGLISH ELECTRIC’ undertake complete 
factory electrification. 


: DIESEL ALTERNATOR SETS 


ee STEAM TURBO ALTERNATOR SETS 


FUSEGEAR * CONTROL GEAR MOTORS 


& 

THt ENGLISH ELECTRIC Company Limitep, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2 


Electrical Plant Division, Stafford 
WORKS: STAFFORD PRESTON RUGBY BRADFORD LIVERPOOL ACCRINGTON 
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One manufacturer 
for your complete 
sugar factory : 


EVAPORATING AND BOILING PLANT: 


Evaporator installations working as quadruple effect or as quin- 
tuple effect 

Calandria Vacuum Pans with high daily capacity, uniformly distri- 
buted steamadmission, built-in save-alls 


For all sugar machinery apply to STORK - Hengelo - Holland. 
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driven by 


WARD-LEONARD sec 


@ ELECTRONIC CONTROL 


@ ELIMINATION OF CURRENT 
PEAKS 


@ RECORD PRODUCTION WITH 
MASSECUITES OF ALL GRADES 


Battery of 4 centrifugals at 
the Fontaine-le-Dun Sugar 
Factory (France) 


FIVES CAIL 


7, rue Montalivet, PARIS (8°) - Tél.: ANJou 22-01 et 32-40 
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TATE LYLE 
Choose ROTARY LOUVRE 


One of Dunford & Elliott’s latest and largest achievements for sugar refineries is the 
installation of four completely automatic Rotary Louvre Dryers and ancillary equipment at the 
THAMES REFINERY of TATE & LYLE LTD.—believed to be the biggest refinery in the world. 


Control panel for Rotary Louvre sugar drying installation at 
the new Tate & Lyle Thames Refinery, designed and supplied by 
Dunford & Elliott. Photo by courtesy of Tate & Lyle Lid. 


les Dunford & Elliott are also proud to announce having 
DUNFORD&ELLIOTT received an order to supply Rotary Louvre Sugar 
PROCESS ENGINEERING LTD Drying and Cooling installations through Messrs. Vickers & 


Engineering of complere processes Bookers Ltd. to two factories in the U.S.S.R. 
DRYERS COOLERS 


ROASTERS 


Rotary Louvre Dryers and Coolers are used in leading 
C6 industries throughout the world—as well as in the 


sugar industry—and frequently form part of such 
LINDARS AUTOMATION LTD. THERMIX INDUSTRIES LTD. giant industrial projects as Durgapur in India. 


AUTOMATION OUST CONTROL AND 


ENGINEERING COLLECTION 
EQUIPMENT 


Headquarters: 143 Maple Road, Surbiton, Surrey 
DUNFORD & ELLIOTT Telephone: Kingston 7799 


ENGINEERING GROUP Telegrams: Lindaresco, Telex, London. 
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BRASS 


Evaporators at the British Sgar Corporation Beet Sugar 
Factory at Cupar fitted with H & W 70/30 Brass Tubes. 
The evaporators are lagged with plastic lagging. (Photo- 
graph by courtesy of the British Sugar Corporation 
Limited). 


TUBES 


for 
JUICE HEATERS 


EVAPORATORS 
VACUUM PANS 


for quality 
uniformity and 


dependability 


HUDSON & WRIGHT street, BIRMINGHAM 18 


50, WELLINGTON STREET, GLASGOW, C2, 
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Since it was established in 
1890, our Company has manu- 
factured machinery for the 
sugar industry, and for more 


than forty years has specialized 


in constructing centrifugals. 


Our Technical Service is con- 
tinually developing machines 
which incorporate improve- 
ments designed to meet the 
technological requirements of 
new and varying processes in 
the Sugar industry, taking into 
account the demands of the 
European Common Market. 
These new centrifugals are 
distinguished for their high 
grade of standardization and 
for their low cost both from 
the point of view of the 
purchase price and running 


costs. 


FULLY AUTOMATIC 
SUGAR CENTRIFUGALS 


Performances 
Basket Basket Massecuite —— — 
Type ox & cross section Max. Charge Mod. Max.sp. Cycles 
r.p.m. per hr. 
Cylindrical Normal 1000 30 
“SCARA. 1250 x 830 truncated $00 kg. ~ 
mm. cone shaped Velox 1500 25 
bottom 
| “SCAME. P 350 ke 1 c 1500 20 Officine Meccaniche 
bottom Velox 1800 10 


e Fonderie 


/“S§CAME.G’ 1220 x 762 Cylindrical Normal 1000 25 A BOSCO 
mm. with flat 650 kg. e 


Velo 1500 20 
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COMPLETE 
ALCOHOL 


PLANTS 
by APV 


APV have been responsible for 
the development, design, con- 
struction and commissioning of 
complete alcohol plants all over 
the world. They have the experi- 
ence, resources and organisation 
to deal with complete projects for 
the production of all types of 
alcohol from molasses, as well as 
from dates, rice, grain and other 
raw materials. 


Pa 


Alcohol projects undertaken by APV in recent 
vears include the following: 


EAST INDIA DISTILLERIES LTD., INDIA. 
900.000 galls./year of rectified spirit from molasses. 


BURMA PHARMACEUTICAL INDUSTRY, BURMA. 


750,000 galls./year of alcohol and 330,000 lb./year of 
dried medicinal yeast from rice. 


COLONIAL SUGAR RECTIFYING CO., AUSTRALIA. 


2,100,000 galls./year of absolute alcohol or rectified 
spirit. 


MODERN CHEMICAL INDUSTRIES LTD., IRAQ. 
360,000 galls./year of rectified spirit froin dates. 


SUGAR MANUFACTURERS’ ASSOCIATION, JAMAICA 
2,100,000 galls./year of absolute alcohol from rum. 


MACNAB DISTILLERIES LTD., SCOTLAND. 
360,000 galls./year of grain whisky. 


PREMIER SUGAR MILLS, PAKISTAN. 
Fermentation plant for 600.000 galls. year distillery. 


DYER-NEAKIN LTD., INDIA. 


360,000 galls./year of high quality potable rectitied 
spirit from molasses. 


WRAY & NEPHEW LTD., JAMAICA. 
180,000 galls./year of gin spirit from molasses. 


S. A. DAVSON & CO. LTD., BRITISH GUIANA. 
360,000 galls./year of rum from molasses wash. 


BEN NEVIS DISTILLERY LTD., SCOTLAND. 
180,000 galls./year of grain whisky. 


Complete distillery, designed by APV and con- 
structed by The A.P.V. Engineering Co. (Private) 
Ltd., Calcutta, for East India Distilleries Ltd., 
Madras. The plant capacity is 900,000 galls./year 
of rectified spirit from molasses. 


be 


AS PW. CHEMICAL ENGINEERING DIVISION 
Contractors and engineers to the fermentation and alcohol distillation indus- 
= Plants for grain cooking, saccharification, yeast culture, fermentation, 

» recovery, etc. Stills and other equipment for the manufacture of all types 


of alcohol including whisky, gin and rum. 


THE A.P.V. COMPANY LIMITED MANOR ROYAL CRAWLEY 


TELEPHONE : CRAWLEY 1360. TELEX: 8737. TELEGRAMS: ANACLASTIC, CRAWLEY 


SUSSEX 
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Objective Consulting 
and Conscientious 
supervision of execu- 
tion of projects all 
along the line of 
SUGAR will improve 


PERFORMANCE 
ECONOMY 
EFFICIENCY 
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BEET SUGAR PLANT AND REFINERY IRAQ 


BEET SUGAR PL 


il 


SALZGITTER INDUSTRIEBAU GMBH 


SALZGITTER-DRUTTE 


ANT AND REFINERY IRAN 
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turbine drives since 1950 


COUNTRY 
OR STATE 


LOUISIANA 


13 


COLOMBIA 


PUERTO RICO 


VENEZUELA 


CUBA 


BRAZIL 


MEXICO 


JAMAICA 


DOMINICAN REPUBLIC 


FLORIDA 


ARGENTINA 


PHILIPPINE ISLANDS 


PANAMA 


Photos show a sugar mill before and after 
conversion by Farrel to turbine drive. 


Put this experience to work 


your drive conversion 


During the last ten years, Farrel has designed and built 133 mill turbine 
drives for factories in many areas of the sugar belt (see list). 

Ranging in turbine horsepower from 250 to 3600, these were for both 
new installations and conversion of existing engine drives. 


Drawing on this experience Farrel has many suggestions for moderniz- 
ing the drive section of your tandem, each designed to increase 

milling capacity and efficiency. Farrel engineers are qualified to rec- 
ommend a suitable conversion plan to meet individual operating 
conditions, When possible, existing gearing is examined to determine 
its adequacy for operation at higher speeds under increased power. 

Put Farrel’s proved ability to work for you when you convert to turbine 
drive. In the meantime, send for a copy of bulletin 312. 


FARREL- BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT, U.S.A. 


Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 


FARREL 


FB-1215 
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These are our strong points — 


@ Specially designed heavy gauge side plates 
@ 20% more bearing area 
@ Stainless steel bearing pins and bushes as required 


@ Up to 85,000 Ib. breaking load 


RENOLD BAGASSE GARRIER GHAINS 


These Renold conveyor chains are designed and manufactured for heavy and arduous 
duties in the cane sugar industry. They offer the attractive combination of high 
strength and low price and are outstanding in providing 20% more bearing area than 
most competitive makes. All chains have cast iron rollers, but rollers of hardened 
material can be fitted as an alternative; as an extra, chains can also be supplied with 
stainless steel bearing pins and bushes. Lugs, flights and fulcrum pins, or alternatively 


lugs only, are attached to the chains at whatever intervals are required, usually at 4 
or 6 pitch spacings. 


RENOLD 


RENOLD CHAINS LIMITED’  - MANCHESTER 
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A fleet of Hunslet 204 h.p. 0-6-0 type diesel loco- 
motives on heavy sugar cane haulage duties on a 
sugar estate in the West Indies. 


230 h.p. ‘Articulated’ diesel locomotive. 


SSNS 


101 h.p. 0-6-0 type diese! locomotive 

On estates and plantations all over the world ‘ 
Hunslet locomotives are in daily use, maintaining 
their reputation for absolute reliability and 
efficiency. This reputation is based on the skill P 
and care which tends every stage of construction 
in the Hunslet works and in addition all Hunslet 
locomotives, wherever they may be serving, are 
backed by a comprehensive spares and service 
scheme. 

Sie THE HUNSLET ENGINE CO. LTD. LEEDS 10 

Cex ONE OF THE HUNSLET GROUP OF COMPANIES 


ey Associated Companies: Hunslet Tayior Conso.idated (Pry) Led., P.O. Box 57, Cleveland, Transvaal Hunslet Engineering Centrai Africa (Pvt) a 
Comet P.O. Box 2581, Salisbury, S. Rhodesia. Hunslet Locomotives Canada Ltd., P.O. Box 580, Halleybury, Ontario 
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In the course of the last 8 years, we have supplied 


more than/ || BUCKAU-WOLF 


forced flow evaporators 


for cane and beet sugar factories. 


Amongst other equipments, we delivered for the 
sugar factory at Moerbeke-Kwilu in the Belgian 
Congo: 


1 complete quadruple 

effect evaporating station 

system “Buckau-Wolf”’ 

with ao heating area of 2445 m? (26310 sq. ft) 
comprising: 

3 apparatus, each of 515 m? (5540 sq. ft) and 

2 e@pporatus, each of 450 m? (4845 sq. ft) heating 
area, 

For cleaning purposes, the apparatus can be dis- 
connected andiecch apparatus can be switched 
over to another effect. Some of the vapour 
slides are equipped with motor drive. 


The first 3 apparatus are designed as Buckau- 
Wolf forced flow evaporators and provided 
with juice circulating pumps. All the evaporators 
ore fitted with patented quick acting closing 
devices arranged at the lower bottom (opening 
and closing within some seconds) 


MASCHINENFABRIK BUCKAU R.WOLF 


AKTIENGESELLSCHAFT GREVENBROICH-NEUSS 
(WESTERN GERMANY) 9071 e 
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the experience 
of years!s 


uses their years of experience 
in making 


ROLLERS 


MANUFACTURED AND RE-CAST OPEN GRAIN EVEN WEAR 
UNDER EXPERT SUPERVISION HIGHEST GRADE STEEL SHAFTS 
TRIPLE CHECKING SYSTEM MOST COMPETITIVE PRICES 


For 
QUOTATIONS 


Cable 
INDUSTRIAL 


Kingston 11. Jamaica. 
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DECOLOURISING 


THE 
SOLUTION 


TO SEE 


* 


Obvious, isn’t it? So are ALL the advantages when 


;. HIGHLY ACTIVATED you use ACTIBON for Decolourising Cane or Beet 
DECOLOURISING Sugar. 
CARBON 


Maximum adsorptive capacity. 
Fastest filtration. 

Lowest Cost. 

Your choice for refined sugar. 


THE CLYDESDALE CHEMICAL CO., LIMITED 
SALES OFFICE 


142 QUEEN STREET, GLASGOW, C.1. Tel: CENtral 5247-8 Grams: CACTUS, GLASGOW. 
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WHEN ORDERING FROM YOUR arensorpen “G M. HAY ” ROLLS 
Pertormance 


G. M. HAY & CO. L? lronfounders, GLASGOW 


SUGAR MILL 
4 
| 


COMPANY 


Manufacturers of all types of 

RAW, WHITE and BEET PLANTS. 
EQUIPMENT INSTALLED 

IN ANY PART OF THE WORLD 


HEAD OFFICE: SMETHWICK, BIRMINGHAM 40, ENGLAND 


AGENTS IN: ARGENTINA, AUSTRALIA, BELGIUM, INDIA, PAKISTAN, WEST INDIES, 
SOUTH AFRICA, TURKEY, U.S.A. AND MANY OTHER COUNTRIES 
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HESSER 


CENTENARY 


1861 SAW THE COMMENCEMENT OF THE PRODUCTION OF ENVELOPE 
MAKING MACHINERY BY FRIEDRICH HESSER IN A SMALL WORKSHOP. 


1885 THE FIRST COFFEE PACKET MAKING MACHINE WAS CONSTRUCTED 
BY HIS SON OTTO HESSER. 


‘ n 
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1898 DELIVERY OF THE FIRST PACKET MAKING MACHINE TO ENGLAND. 


1911 THE FIRST FULLY AUTOMATIC PACKING PLANT LEFT THE WORKS. 
THE FAMILY CONCERN WAS CONVERTED INTO A COMPANY. 


1961 HESSER PACKING MACHINES OPERATE IN ALL PARTS OF THE 
WORLD. 


FR.HESSER MASCHINENFABRIK-AKTIENGESELLSCHAFT STUTTGART-BAD CANNSTATT 


Representative for the United Kingdom: Jahn (Maskiner) Ltd., 34 York Way, Kings Cross. London, N.1. 
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The technical “know-how” of 
DRIVE CONTROL! 


The Heenan-Dynamatic Variable- speed control — brought to a/most 
Speed Coupling is a device which is every industry by the wide range of 
coupled to a constant speed motor Heenan-Dynamatic Variable-Speed 
in order to provide a controlled Couplings and Drives. 

variable-speed output. One element It is a system that has solved prob- 

. of the Coupling runs at motor speed, lems which have defied conventional 
the other runs at any lower speed solution. Throughout industry in 
desired, thus giving stepless speed fact, Heenan & Froude have be- 
variation. That is the beauty of come the authority on all aspects of 
fully-automatic speed variation and speed control. 


Remember — There no [ubotetatt for 
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DYNAMATIC DYNASPEDE AJUSTO-SPEDE 


ENGINEERS, WORCESTER 
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The ,Crystalloscope is an instrument designed for controlling and SS A 
improving the process of sugar boiling. It also finds application in es 
some fields of the pharmaceutical and chemical industries. a 
£ 
* 
> 


The Crystalloscope revolutionizes the conventional process of sugar boiling 
by dispensing with the use of sampler tap, and increasing the economy of 


sugar production by 15°,. 


The high efficiency involved in its use makes the Crystalloscope suitable for 
checking the process of preparing primary, intermediate and final products 


as well as refinements. 


Exporters: 


METRIMPEX 


HUNGARIAN TRADING COMPANY FOR INSTRUMENTS 
Letters: Budapest 62, POB 202, Hungary. 


BUDAPEST! 
Telegrams: INSTRUMENT BUDAPEST 
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they wii! serve you 
longer... stronger... 


Don't trail behind in this modern day and age ! 


For speed and efficiency there's nothing like the Miedema’ Cane Trailer 


Specially designed for rough and tough operating conditions. 

Completely bolted throughout Standard size tyres. 

All moving parts fitted with bronze bearings provided with grease nipples. 
All four wheels have adjustable conical roller bearings. 
Detachable and sturdy heavy box section gooseneck. 


Wheels demountable at the hub. 


ask for illustrated leaflet 


L. S. Miedema Landbouwwerktuigentfabriek n.v. 


Winsum - Friesland (Netherlands) | Manufacturers of Agricultural Implements 
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Sugar 


Factories 
Equipped 


with 


John Thompson 


Steam 


Generation 


Plant 


*, 


JOHN THOMPSON 
WATER TUBE BOILERS LIMITED 
WOLVERHAMPTON 


Country J. T. Boilers Country’s 
Producing Tons of Estimated Sugar 

Sugar per Year Production (tons). 

Argentina 4/102,800 880,000 
Australia 51/574,800 1,360,000 
Brazil 11/3,500 2,880,000 
British Guiana 25/300,000 300,000 
British East Africa 1/25,000 145,000 
British West Indies 4/52,250 580,000 
Ceylon 2/36,800 45,000 
Dominican Republic 6/188,000 890,000 
Egypt 1/108,500 300,000 
Fiji Islands 12/102,000 192,000 
India 114/504,110 2,275,000 
Mexico 1/30,000 1,500,000 
Mauritius 2/35,400 520,000 
Pakistan 27/111,500 210,000 
Philippines 11/88,550 1,150,000 
South Africa 3/87,000 990,000 
Spain 1/11,400 26,000 
Venezuela 3/30,200 205,000 
TOTAL: 279/2,391,810 14,448,000 


ESTIMATED WORLD CANE 
SUGAR PRODUCTION 28,000,000 tons 


The above analysis is for 1959, being compiled with 
figures taken from the International Sugar Journal; it 
shows that factories equipped with John Thompson 
Steam Generation Plant were responsible for 8.5°,, of the 
world’s cane sugar production. Since this analysis John 
Thompson have secured orders for eighteen more boilers 
for the Cane Sugar Industry, giving a higher percentage, 


We have a catalogue on 
‘BAGASSE AS A FUEL’ which we shall 
be pleased to supply on request 
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© Photoelectric null setting 


® Visual reading from microptic 
glass circle 


Quick and easy to use 


®@ Precise, accurate measurements 


® Scaled in angular degrees and 
sugar degrees 


Range: 0° to 360 in angular degrees and 0-01° when the needle is 
—150° to - 150° in sugar degrees. within the engraved range. 
Precision : 0°002° when the meter needle is Accuracy : Overall accuracy for any rotation 
balanced on the centre zero line is 0°005 . 


Please ask for catalogue CH 420/E 41 


HILGER &© WATTS LIMITED 
Telephone GULliver 5636 


98 St. Pancras Way, London N.W.1., England 
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SERVO DUPLEX 
WEIGHERS 


15 t/h molasses 


50 t/h raw sugar 


FULLY AUTOMATIC 


FOR ALL PRODUCTS 


SERVO-BALANS 
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A, 
200 t/h sugar juice Saws 


SKODA SUGAR CANE CRUSHING 
STATION 


driven by individual economic steam turbines 


; controlled from one central panel 

secures div. 

* easy attendance 

* accurate regulation i 

* low consumption of steam 
* fuel savings iii. 


if 


We deliver the complete machinery and equipment as well as indi- 


. : vidual equipment for cane and beet sugar factories and refineries and 
carry out reconstructions. 


Dozens of sugar mills constructed in many countries in past years 


prove the traditional high standard of the Skoda equipment. 


Complete Industrial Plants, Praha, Czechoslovakia. 


TECHNOEXPORT : Foreign Trade Corporation for Export of 
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A. F. CRAIG & COMPANY LIMITED 


Head Office & Works: Caledonia Engineering Works, Paisley, Scotland al 


Telephone: Paisley 2191 Telegrams: Craig, Paisley ae 
London Office: 727 Salisbury House, London Wall, E.C.2 ed 


Telephone: National 3964 


= 
le Ay 
‘ 


International 
Sugar 
Journal 


Editor and Manager 


D. LEIGHTON, B.Sc., A.R.LC, 


Agricultural Editor: 


H. MARTIN-LEAKE, Sc.D. 


Assistant Editor: 
M. G. COPE, A.I.L.( Rus.) 


be Panel of Referees 


’ L. D. BAVER, 


Association. 


A. CARRUTHERS, 


Director of Research, British Sugar Corporation Ltd, 
F. M. CHAPMAN, 

Technical Adviser, Tate & Lyle Ltd. 
J. EISNER, 

Technical Adviser, Booker Bros. McConnell & Co. Ltd. 
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NOTES AND COMMENTS 


International Sugar Council 


The Tenth Session of the International Sugar 
Council was held at the Seat of the Council on the 
30th May 1961. 
the Council, presided over the discussions which 
were attended by representatives of 34 countries. 

The Council estimated free market net import 
requirements for 1961 at 8,510,000 metric tons as 
against 6,920,000 metric tons in February—an in- 
crease of 1,590,000 metric tons. The changes as com- 
pared with the previous estimate are given below. 


Country Revised Estimate 
185,000 
Federation of Rhodesia & Nyasaland 40,000 
75,000 
30,000 
75,000 
| 1,450,000 
110,000 
Saudi Arabia & Neighbouring Red Sea 

& Persian Gulf Territories .... 85,000 


The increase was principally due to an upward 
revision of the net import requirement figures for 
the U.S.S.R. and China (Mainland). The figure for 
the U.S.S.R. was increased to 1,940,000 tons to take 
account of the undertaking by that country to pur- 
chase an additional amount of Cuban sugar in the 
event of such sugar not finding an outlet in the U.S.A. 
in 1961. 


The net requirements for China (Mainland) were 
increased to 1,450,000 following the recent loan of 
500,000 tons of sugar by the U.S.S.R. 


The Council estimated that on the basis of quotas 
in effect at their present level, supplies to the free 
market in 1961 would amount to 8,534,375 metric 
tons. This takes into account a figure of 1,044,125 
metric tons. the estimated deficits against quotas in 
effect which will not be redistributed in accordance 
with a resolution of the last session of the Council. 


Mr. Mort (Japan), Chairman of 


The details are set out below: 

metric tons 

5,293,500 
435,000 


(a) Present quotas in effect’ 

(b) Other permissible exports under Article 14 

(c) Additional Cuban exports in accordance 
with previous Council decision 

(d) Likely exports by non-participants (revised 
estimate) 


3,060,000 


850,000 


9,578,500 
Less 


(d) Estimated deficits against quotas in effect 
which are not subject to redistribution 1,044,125 


Estimated supplies available for free market.. 8,534,375 

On the basis of present quotas in effect, therefore, 
supplies and requirements are in balance 

The Council considered the marked discrepancies 
between the New York spot price and the London 
daily price over the last eleven market days (10 
points for seven days, 12 and 15 points for two other 
days of that period). 


At its Ninth Session the Counc'l agreed that a 
discrepancy of five points or more. for a material 
period, would reduce the effectiveness of a purely 
arithmetical average of the two markets as a price 
criterion for the operation of the Agreement. In 
order to minimise this risk the Council decided to 
supplement its decision regarding the price criterion 
required for the operation of the Agreement by es- 
tablishing that this will be either the arithmetical 
average of the New York Spot and London Daily 
Prices or, if the difference between the two prices 
is more than 6 points, the lower of these two prices 
plus 3 points. 

The Council agreed that unless circumstances 
otherwise dictate, its next Session will be held at 
Geneva in October. 

C. Czarnikow Ltd. comment’ that “It was, perhaps, 
inevitable that the Council should adopt some such 
measure. The London Daily Price frequently re- 
flects the level at which the Cuban authorities are 
prepared to offer, whereas such sugar is specifically 
debarred in New York and it is difficult to see how 
the two quotations could remain closely in line in 
the present circumstances. It is of interest to note, 
Sugar Review, 1961, (510), 101. 
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incidentally, that East European whites continue to 
be available at below the parity of either the London 
Price or the New York spot level. This position is 
partly the result of the abundant crops produced last 
season although surpluses have, of course, been 
increased following purchases made under trade 
agreements with Cuba. There are in effect two quite 
separate markets in existence with, anomalous as it 
may appear, white sugar generally available at less 
than the parity for raws and one of the difficulties 
with which the Sugar Council is faced is the possi- 
bility that a price for raws could be established which 
would necessitate an increase in quotas whilst white 
sugar could still be secured at below the lower price 
level mentioned in the Agreement. The measures 
adopted at this session, however, will at least have 
gone some way towards avoiding a position where, 
due to technical factors in one market or the other, 
inflated values might be established which would 
create a Price criterion calling for an increase in 
quotas even though sugar could still be freely pur- 
chased at below the Agreement floor.” 


* . * 


U.S. Non-Quota Allotments’. 


With the announcement after the close of the 
market on the Ist June of non-quota allocations 
amounting to 1,009,120 short tons, all but 200,000 
tons of the U.S. Supply Quota has now been allotted. 
Supplies could not be guaranteed from several of 
those countries, including Peru, Nicaragua and the 
Philippines, which would theoretically have received 
allotments under the terms of the Sugar Act and it 
has been found necessary to extend the list of origins 
to include certain producers not previously shipping 
sugar to the United States market. 

Modest increases have been made in the entitle- 
ments of Haiti, Costa Rica, Colombia, Ecuador and 
Guatemala but as some expansion of the industry 
has been reported recently in each of these countries, 
and given the level of prices ruling in the U.S. market, 
it is probable that ertitlements will be fulfilled in 
all cases. 

Mexico and Taiwan should both manage to ship 
their permitted tonnages without undue difficulty 
although in the case of the former country it may be 
that the entire quantity will not be available until 
later in the year. 


The British West Indies and British Guiana have 
been granted an outlet for a substantial tonnage. It 
is known that there are adequate supplies and no 
difficulty should be experienced in filling the entire 
allotment. A large allocation has also been granted to 
Brazil where, although current stocks are lower than 
is customary for the time of year, very large supplies 
of cane are in existence and with a new crop com- 
mencing this month no supply difficulties are antici- 
pated. An allocation of 50,000 tons has been granted 
to the French West Indies but here again adequate 
supplies are available. 
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Three countries not hitherto exporters to the United 
States have been granted non-quota allocations. 
Australia has adequate supplies out of which to meet 
her allotment of 90,000 tons whilst India could easily 
utilize an entitlement far in excess of the 225,000 
tons she has been awarded. In the latter case it will be 
necessary for an instrument of ratification to the 
International Sugar Agreement to be deposited by 
India before her sugar can be imported into the 
United States but this is hardly likely to present any 
difficulties as she is already listed in Article 34 of 
the Agreement. Paraguay, which country has re- 
ceived a non-quota allocation of 5000 tons, is also 
not yet a member of the International Sugar Agree- 
ment and in her case it may be that accession will 
be rather more delayed as she is not mentioned in 
the Agreement. 


No allocation has been made to the Dominican 
Republic but the 200,000 tons still to be distributed 
are in fact being held out of an allocation to which 
that country was theoretically entitled. It seems 
probable. therefore, that when the time comes for a 
decision to be made in respect of this tonnage the 
prevailing state of political affairs in the Dominican 
Republic will be taken into consideration. 

Basic quotas and non-quota allocations as they 
now stand are as follows:— 


Non-Quota Non Quota 


Basic Allocations to Allocations to Total 

Quotas 14th April, Ist June, 

1961 1961 

(Short tons—raw value) 
Domestic Beet .. 2,177,773 2,177,773 
Mainland Cane 670,122 670,122 
Hawaii ........ 1,215,410 1,215,410 
Puerto Rico .... 1,270,865 1,270,865 
Virgin Islands .. 17,330 17,330 
Philippines 980,000 340,731 1,320,731 
rere 121,507 544,870 666,377 
Dominican Rep. 111,157 222,723 333,880 
Mexico. ...... 95,409 530,943 58,648 685,000 
Nicaragua 17,471 25,897 43,368 
8,268 27,005 10,000 45,273 
Netherlands .. 4,149 1,463 4,388 10,000 
Taiwan ....... 3,980 91,270 94,778 190,028 
Panama 3,980 6,020 - 10,000 
Costa Rica 3,968 16,282 10,000 30,250 
ere 631 1,266 1,897 
United Kingdom 516 1,034 1,550 
Belgium ...... 182 361 1,092 1,635 
B.W.L./B.G 84 75,717 190,206 266,007 
Hong Kong... 3 19 & 30 
El Salvador .... 12,000 12,000 
111,474 225,000 336,474 
Colombia ..... 21,000 25,000 46,000 
Ecuador ...... 21,000 15,000 36,000 
Guatemala .... 12,000 5,000 17,000 
French W.I. .... 25,000 $0,000 75,000 
225,000 225,000 
Australia ...... 90,000 90,000 
Paraguay 5,000 5,000 
6,702,805 2,088,075 1,009,120 9,800,000 
Not yet allocated .......... 200,000 
10,000,000 


1 C. Czarnikow Ltd., Sugar Review, 1961, (511), 105. 
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A RESEARCH BACKGROUND FOR 
RECOMMENDATIONS FOR SUGAR CANE 
FERTILIZATION 


By L. D. BAVER 
(Director, Experiment Station, H.S.P.A.) 


PART I 


NE of the major objectives for establishing the 
QO Experiment Station of the Hawaiian Sugar 

Planters’ Association was the scientific deter- 
mination of proper fertilization methods. Since its 
inauguration in 1895, the Experiment Station has 
progressed through several interesting stages as its 
research programme attempted to solve the many 
complex plant nutrition and fertilization problems 
associated with cane production. 


Testing Mixed Fertilizers 

Original research on cane fertilization consisted 
of the field-testing of various mixed fertilizers. The 
basic fertilization consisted of an 8-7-7 (N-P,O,— 
K,O) mixture with 60 to 80 pounds of N added per 
acre. It was the concensus of plantation management 
that only those soils containing low amounts of 
nitrogen would respond to nitrogen fertilization. 


Addition of Supplemental Nitrogen 


About 1910, experiments were initiated to check on 
the value of adding extra amounts of nitrogen to the 
basic mixed-fertilizer application. It was amazing 
to find that supplemental additions of from 48 to 60 
pounds N produced yield responses of nearly 50% 
over a fairly wide variety of weather conditions. 
Even the so-called high-nitrogen soils gave increased 
yields from the extra nitrogen. 


These more or less revolutionary findings prompted 
extensive field experimentation to answer the question 
of proper timing of fertilizer applications. Early 
experiments on supplemental nitrogen on shallow 
soils under high-rainfall conditions had indicated 
that yields from 100 Ib N in one application were only 
about 4°% lower than those obtained from four 25 Ib 
applications. The early-timing experiments varied 
from a single-dose application to continuous feeding. 
The test locations ranged from the high-rainfall areas 
on the Hilo Coast to the dry, irrigated regions. From 
1911 to 1921, 21 such experiments were harvested. 
The data showed rather conclusively that for the 
24-month crop two applications were better than 
three, which were better than four, five or six. For 
the short ratoon of 18 months, one application was 
superior to either two or three. The data indicated 
inferior juice quality with late applications. It is 
significant to note that subsequent research by 
various members of the Station staff over a long 
period of years has corroborated these early results. 
All the scientific evidence at hand indicates that 
adequate early fertilization is the key to good yields. 
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Soil Analyses 

The original fertilization experiments did not in- 
clude obtaining supplementary data to help explain 
responses or lack of responses. This was due pri- 
marily to the fact that prior to 1920, there was little, 
if any, response to phosphate and potash fertilization. 
Then phosphate responses began showing up on the 
higher-elevation lands on Kauai and Oahu. Increased 
potash fertilization began giving increased yields on 
the island of Hawaii. These variable responses through- 
out the industry focused attention on soil composition 
as a means of estimating the relative availability of 
phosphorus and potassium in sugar cane soils. First, 
the availability of these nutrients was determined 
with citric acid. The resulting data indicated a fairly 
good correlation with phosphate responses but not 
for potash. HCl-soluble potash was found to be 
much more highly correlated with potassium needs. 
It should be kept in mind that these analyses were 
intended only to delineate deficiency areas and not 
to serve as a basis for the amount of fertilizer to apply 

Rapid chemical methods of soil analysis were 
developed during the 1930’s. They were used rather 
extensively with a fairly good degree of success until 
they were supplanted by more refined techniques in 
the late 1940's. 


Plant Analyses 


In 1930, the Experiment Station carried out the 
first comprehensive experiment on changes in the 
chemical composition of the cane plant during its 
growth. The amounts of nutrients absorbed by the 
millable cane and the tops and leaves, as well as the 
dead cane and trash, were determined every three 
months. These data provided the first besic infor- 
mation on the picture of plant composition as the 
sugar cane was growing. It was learned that the 
plant has a high demand for N, P and K during the 
early stages of its growth. From this and results of 
later experiments, the significant fact was established 
that the rate of absorption of nutrients was not 
primarily a function of the rate of growth but of 
the stage of development of the plant. Maximum 


rates of absorption were reached within three months 
of age. 


The next major step in plant analyses was the devel- 
opment of the leaf-punch technique for nitrogen in 
1937. This made possible the easy sampling of cane 
leaves and permitted obtaining results from experi- 
mental plots to correlate composition with nitrogen 
performance. 
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Perhaps the most far reaching step in plant analyses 
taken by the Experiment Station was in 1938 when a 
co-operative study was initiated with the University 
of Hawaii to determine the application of crop 
logging to sugar cane. These co-operative researches 
were culminated by the formation of the well-known 
Clements crop-logging indices. These include the 
primary index (sugars), the moisture index, the potas- 
sium index, the phosphorus index, and the nitrogen 
index. The nitrogen index was determined from the 
leaf, using the leaf-punch technique: the other indices 
were measured using the leaf sheath. It is important 
to note that only the potassium index was correlated 
with replicated field experiments. The others were 
established on a statistical basis from a large number 
of analyses. Once these indices were established, they 
were supposed to be of sufficient value as to eliminate 
the necessity of further field experiments, a view not 
shared by the Experiment Station. 


Plant and Soil Analyses Co-ordinated with Field 
Experimentation 


Differences of opinion arose within the industry 
concerning the relative merits of field experimentation 
as compared with basing all fertilizer practices en- 
tirely upon crop logging. Unfortunately, at this time, 
field experiments were being carried out without 
getting adequate supplemental soil and plant data to 
help explain the causes of response or no response. 
At the same time, crop logging was being used without 
corroborative replicated plot data. Also, many 
weaknesses in the use of plant analyses were ap- 
pearing. 

In order to obtain basic information on the nutrition 
and fertilizer requirements of the cane plant in re- 
lation to its climatic and soil environments, the 
Experiment Station inaugurated a co-ordinated attack 
on the problem. The Department of Physiology and 
Biochemistry, armed with new research tools such 
as radioactive isotopes and air-conditioned green- 
houses, began fundamental studies on the nutritional 
behaviour of the cane plant. The Department of 
Agronomy launched a concentrated programme on 
the relation of soil analyses to yield responses. Both 
departments participated in the setting up of field 
experiments to study not only the response of the 
cane plant to fertilization with respect to yields but 
also with respect to plant composition. 


Finally. after 10 to 12 years of concentrated, funda- 
mental research, Station scientists were able to im- 
prove the sensitivity and reliability of plant analyses 
for Hawaii's 24-month crop through the use of stalk 
analyses taken during the period of 6-12 months of 
age—analyses which have been correlated with 
extensive field experimentation—analyses which are 
used in conjunction with soil analyses to provide the 
best supplementary information possible to enable 
one to make fairly intelligent fertilizer recommend- 
ations. 

The following discussions will point out some of the 
more important facts arising from these researches. 
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The fertilization programme, except where noted 
otherwise, consisted of three applications, beginning 
with the seed and ending at about six months. The 
amounts of fertilizer added in this N—K.O factorial 
were as follows: 

N, = no nitrogen added 

N, = 150 1b N per acre 

N, — 300lb N per acre 

K, — no potash added 

K, — 2001lb K,O per acre 

K, 400 lb K,O per acre 
A standard application of 200 lb P.O, per acre was 
made to all plots. 

Plant composition values represent samples taken 
from one to three months after the last application 
of fertilizer. The leaf and leaf-sheath determinations 
were made on leaves 3 to 6; 8-10 internodes are 
counted from the top down; the basal internode 
represents the first one formed at the base of the stalk. 
The data refer to the plant crop, either spring or fall 
plant, and were obtained from seven plantations 
representing wide soil and climatic variations. 

Yield in relation to fertilization.—In discussing the 
effect of any plant nutrient upon growth, it is impor- 
tant to know its response in relation to other nutrients. 
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Fig. |.—The effect of N and K,O fertilization upon sugar 
yields. Grove Farm Co. 


One should not expect a response from potash fertiliza- 
tion if nitrogen is limiting and vice versa. Typical 
results are illustrated in Fig. 1, which shows the res- 
ponses obtained from 150 and 300 !b N in the lower 
half of the graph and from 200 and 400 Ib K.O in 
the upper half. The Grove Farm soil is low in avail- 
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The Strachan & Henshaw Tippler, installed at the 
East India Distilleries and Sugar Factories Limited 
will tip, and unload 4-wheeled and bogie cane 
cars up to 36 tons gross in two minutes. 


The cars are clamped automatically, leaving the 

open tops unobstructed, and the cane is emptied : 
into a trench at the side of the track for conveyance 

to the crushing mills. 


STRACHAN & HENSHAW LIMITED 


STEELHOIST WORKS, BRISTOL 2, ENGLAND TEL. 78331 
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able potash; consequently, the magnitude of the N produced by two 200-Ib applications. The data for 
response is related to the potash fertilization. There potash indicate clearly that one needs to know both 
was little K,O response in the absence of nitrogen the nitrogen fertilization and the available soil 
fertilization. potassium in order to estimate responses from 
All locations exhibited an increase in yield from at potash fertilizers. 
least the first increment of nitrogen. Response to 
NTRATI 

potash was obtained only on those soils deficient in PER CENT 


IN DEAD LEAVES COLLECTED 
RATOONED ON 6/12/52 
NITROGEN APPLICATIONS ON 
6/12/52, 9/12/52 & 12/12/52 


available soil potassium. The average increases in 
sugar yields foi the various treatments from all seven 
locations for nitrogen and for three plantations for 


potash were as follows (tons per acre): w  300r 
N, over N, N, over N, K, over K, K, over K, 
Ky 3-4 44 N, 0:75 1-05 PLIT > 

It is seen that the first increment of either N of ae 3 SPLIT —ss 
K.O accounted for the major percentage increase in APPLICATIONS 
sugar yields. The first increment of N (150 1b) was ~ 
responsible for 75°, of the yields produced by two AT 
150-Ib applications. The first increment of K,O 
(200 1b) was responsible for 67:7°% of the yields 9/12/52 12/12/52 4/17/83 (8/53 9/8/53 


Lear 


Fig. 3.—The effect of split applications on the N15 concen- 
tration of leaves (after Burk and TAKAHASHI: Hawaiian 
Planters’ Record, 1955, 55, 8.) 
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Relation of Composition to Age.—The data in Figs. 
2 and 3 are representative of the results obtained with 
nitrogen changes. The salient facts from these curves, 
along with other data, may be summarized as follows: 


1. The basal N(BTN) and 8-10N contents of the 


plant were always increased by additions of nitrogen 
fertilizers. 


2. Nitrogen fertilization did not always result in 
an increase in the LN of the plant. At Kekaha 
(Fig. 2), where the last N was applied at 4-8 months, 
the leaf did not change composition irrespective of 
fertilization. One plantation showed a good, con- 
sistent increase in LN with nitrogen fertilization. 


3. There is a rather consistent downward trend 
of BTN and 8-I0N with age, giving a typical nitrogen 
decay curve. 

4. Although the nitrogen-decay curve is experi- 
enced with LN, the variations in composition with 
time are more widely fluctuating than in the case of 
stalk nitrogen. 


The results in Fig. 2 represent composition values 
of the plant when the nitrogen was applied early in 
the life of the crop. The data in Fig. 3 indicate the 
effect of splitting the application of nitrogen. Add- 
itions jof heavy nitrogen (N15) were made (1) all 
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Fig. 5.—The effeet of fertilization and age upon the. moisture 
content of cane tissues 
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at ratooning time, (2) split in two doses, at ratooning 
and at three months of age, and (3) split in three 
doses, at ratooning, at three months and at six 
months. The results justify the following conclusions: 
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Fig. 6.—The etfect of fertilization and age upon levels of total 
and reducing sugars. Pioneer Mill Co. 


1. The N composition of the plant at any given 
age in the first season of growth depends upon the 
method of fertilization. 

2. The N composition at harvest approaches the 
same values. 

3. The N15 data illustrate clearly that split appli- 
cations of N eventually bring the N composition 
curves to the more or less normal N-decay curve for 
a single application. 

The K composition changes with age, as shown in 
Fig. 4, do not normally follow the decreasing trend 
as observed with N. Generally speaking, there is 
little change in plant composition from 6 to 24 months 
of age, although there may be fluctuations from one 
sampling period to another. Only in the case of a 
shallow, acid, low-potash soil under conditions of 
heavy rainfall did the K level of the plant decrease 
significantly with age. It is significant to note in 
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FERTILIZATION 


Fig. 4 that the sheath K and the 8-I0K values are 
closely correlated in their variations. 


The moisture of the leaf sheath or of the stalk is 
an important criterion of plant growth. Moisture 
levels decrease with age similar to the N-decay 
curve (Fig. 5). These results also show that the 
moisture level of the plant is increased by fertilization. 


The so-called primary index (total sugars of the 
leaf sheath) has been used as one of the important 
indices in crop logging. In these experiments, total 
sugars (TS) were determined upon both leaf sheath 
and stalk tissues. Reducing sugars (RS) were meas- 
ured only in the stalk tissues. The data in Fig. 6 
point out the following significant facts with respect 
to changes in the sugar content of the plant with age: 


1. As should be expected, the TS in the 8-10 
internodes, which are storage tissues, are about four 
to five times the amount of the leaf sheath. 


2. There is a general increase in the 8-10 TS with 
age, but only a slight variation in sheath TS. The 
8-10 RS decrease with age, especially during the last 
six months. 

3. Fertilization has more effect upon the RS 
values than on the TS. Sheath TS do not exhibit 
appreciable changes from fertilization. In Fig. 6, for 
example, the yields of sugar varied from 5-0 to 14:3 
tons per acre as a result of fertilization with no 
significant changes in the TS values of the sheath. 
The 8-10RS exhibited the effect of the fertilizer 
treatments. 

(To be continued) 


SUGAR CANE IN 


Victorias Milling Company, sums up the 
experimental work during the years 1957-59 
inclusive. Of the increased yield obtained, 30-35% 
is estimated to be due to the planting of improved 
varieties and 35-40% to better soil management, 
including fertilization. The three big varietal changes 
since the end of the war have been the replacement as 
leading variety of POJ 2883 for POJ 2878 in 1950-51, 
the replacement of the former by H 37-1933 in 1953-54, 
in its turn to be replaced almost immediately by 
POJ 3016. Varietal trials continue and, on the basis 
of 3 year crop averages of not less than 4 trials, the 
leading varieties, as based on yield, are B 37-172, 
Co 440 and Co 449. But yield is not the sole deter- 
minant; the numerous factors such as disease resist- 
ance are noted and the lines on which plantation 
trials and commercial varietal diversification should 
be conducted are explained. 


R Wetorie No. 34 of the Experiment Station, 


Liming has become an important practice since 
many of the soils, estimated at 90°, of the district 
area under cane, have been found to have a pH of 
< 4-5—the lower limit for sugar cane culture. Price 
has largely entered into the question and, with the 
fall from 20 to 5-5 pesos per metric ton delivered, 
the amount spread has rapidly increased. Data 
are given which suggest that, in general, the optimum 
dressing is 4 metric tons/ha with an effect covering 
3-4 crop-years, the increased yield in the first year 
covering the total cost of the lime. 


The third line of advance is through fertilization 
adjusted to both variety and soil type. The resuits 
so far obtained are summarized under varietal 
headings. 


A further problem causing a concern not confined 
to the Philippines, is the decreasing quality of the 
juice. Since 1949-50 cane yields per ha have increased 


THE PHILIPPINES 


by 53°%% but sugar yields only by 48°%%', equivalent 
to a fall from 1:75 to 1-69 PS/TC. The various 
explanations are briefly discussed in an editorial. 


H. M.-L. 


AGRICULTURAL ABSTRACTS 


Economic characters of triploids of Saccharum spon- 
faneum Linn. and their utilization in sugar cane 
breeding. P. A. KANDASAMI. Sci. and Cult. 1960, 
25, 491-92; through Plant Breeding Abstracts, 1961, 
31, 701.—Eleven plants with 2m — 96 and one with 
2n = 168 were obtained at the Coimbatore Sugarcane 
Breeding Institute by selfing local S. spontaneum 
(2n = 64) and a form of this species from Java 
(2n = 112). The 12 individuals evidently arose 
through feriilization of unreduced and _ reduced 
gametes. Meiotic investigation of some of the 
derivatives of the Coimbatore form revealed 48, or 
occasionally 42), 3,y. Different degrees of male 
sterility due to varying degrees of transformation of 
the anthers into carpellary structures were observed. 
Since some of the 2n = 96 derivatives from the 
Coimbatore parent had a fairly high Brix value (20°), 
sucrose content (14-57%) and juice purity (83-7°), 
they may prove useful in the utilization of S. spon- 
taneum in breeding. 


* * 
Status of water-soluble boron in Taiwan soils. T. T. 
YANG. Taiwan Sugar Exp. Sta. Report, 1960, (21), 
1-16.—The crop mainly affected is sugar beet. Defici- 
ency occurs below 0-1 p.p.m. and adequacy above 
0:2 p.p.m. The relationship between boron deficiency 
and soil type is outlined. 


‘ Philippines Victorias Milling Co., Experi ~ —— 
11, (10), 2. = xperiment Sta, Bull. 1960, 
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An anatomical study of galls on sugarcane leaves in 
north-west Madagascar. H. RABECHAULT. Agron- 
omie Tropicale, 1960, 15, 513-524.—These leaf galls 
are regarded as the characteristic symptoms of two 
virus diseases that may seriously affect sugar cane, 
causing the leaves to become deformed and brittle 
and resulting in marked decreases in yield. These 
diseases are referred to as “maladie de Fidji’’ and 
“maladie de pseudo-Fidji,” the former being trans- 
mitted by species of Parkinsiella. Detailed accounts 
are given of the anatomy of the galls which appear 
on the veins on the under surfaces of the leaves. 


* * 


Control of sugarcane borer with insecticides. W. H. 
LonG etal. J. Econ. Ent., 1959, 52, 821-824.—Good 
control of Diatraea saccharalis, accompanied by good 
increases in yield, was obtained from the use of 2°, 
“Endrin” granules. These were broadcast by aircraft 
at about 12 1b per acre four times at fortnightly or 
eight times at weekly intervals. Similar applications 


of a 2° “Endrin” dust were not always effective. 


* * 


Sugar beet yellows: further studies on viruses and 
virus strains and their distribution in East Anglia, 
1958-59. G. E. Russett. Ann. Appl. Biol., 1960, 
48, 721-728.—Investigations showed that two yellow- 
ing viruses, sugar beet yellows virus (SBYV) and 
sugar beet mild yellowing virus (SBMYV) were 
present in sugar beet crops in East Anglia. The 
evidence that they were not closely related viruses 
was confirmed. A wide range of strains of SBY V was 
present in East Anglia in 1959, most of which caused 
severe symptoms in sugar beet. It is considered breed- 
ing for tolerance to SBMYV may be as important 
economically in East Anglia as breeding for tolerance 
to SBYV. 


* * * 


Studies on the importance of wild beet as a source of 
pathogens for the sugar beet crop. A. J. Gipss 
Ann. Appl. Biol., 1960, 48, 771-779.—Wild beet 
(Beta vulgaris s.-sp. maritima) growing on the fore- 
shores of south Wales and southern England was 
found to be commonly infested with the following 
diseases that attack sugar beet—beet yellows virus, 
beet mosaic virus, rust (Uromyces betae) and downy 
mildew (Peronospora schachtii). The virus diseases 
were more prevalent in south east England than the 
west where rust was more common. The principal 
vector of yellows, Myzus persicae, was rarely found 
on wild beet on the foreshore. There was no evi- 
dence that beet yellows in East Anglia spead from 
wild beet to nearby sugar beet crops. 
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Mechanical harvesting co-operative ownership. ANON. 
Producers’ Rev., 1960, 50, (10’, 23.—In Queensland, 
as everywhere that heavy and expensive mechanical 
equipment is being adopted, the problem arises of 
the small unit of cultivation which is incapable of 
making economic use of the machine. The answer 
is sought in co-operation and here the views of 
G. C. Trounce, Cairns District Executive Secretary, 
Q.C.G.A., are recorded in reference to harvesters. 
The same issue carries a page illustrating types of 
harvester. 

* * 


Sugar beet virus yellows. L. VAN SteyvoortT. Pub. 
Tech. del’ Inst. Belge pour l’ Amélior..tion de la Betterave, 
1960, 28, 64-108.--The article covers a series of 
experiments with a range of insecticides conducted 
during 1956-59. 


* * * 


Further investigations concerning the variety trials, 
1959. N. Rousset and M. Martens. Pub. Tech. de 
Inst. Belge pour I’ Amélioration de la Betterave, 1960, 
28, 115-144.—A discussion of the value of detailed 
fertility maps for the subsequent statistical estimation 
of yield variation induced thereby, is followed by a 
varietal classification with division into 4 groups. 
* * * 


Cane diseases and pests and their control, 1957-59. 
F. T. TaBAYoyonG. Victorias Milling Co. Expt. Sta. 
Release, 1960, (35), 15 pp.—-Of the diseases, leaf 
scorch is the most serious and a long varietal list is 
given, classified according to degree of susceptibility. 
Of pests, rats and borers cause major damage. In 
the case of the former there are marked varietal 
preferences headed by POJ 3016. Five species of 
the latter are recorded. Extensive releases of Tri- 
chogramma have been made during the last 4 years, 
a rough measure of the success of which is the expand- 
ing area under the very susceptible POJ 3016. 
* * 


Yield response of sugar cane to fertilization. F. T. 
TABAYOYONG and M. RoBEeNIOL. Sugar News (Philip- 
pines), 1960, 36, 423-435.—A richly tabulated account 
is given of factorial fertilizer experiments indicating 
a general deficiency of P and K in soils of the Victorias 
Milling District. The minimum limits are placed at: 
30 p.p.m. P, 100 p.p.m.K. 


* * * 


A study of boron requirement of sugar beet. T. T. 
YANG. Taiwan Sugar Exp. Sta. Report, 1960, (21), 
17-25.—Deficiency is indicated when boron in the 
leaf falls below 20 p.p.m.: normal growth occurs 
above 40 p.p.m. Symptoms are described and the 
value of organic manures is indicated. 
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% this Symbol guarantees High Quality, 
Efficient Performance, 


Reliability and Long Life 


in Sugar Machinery 


QUICK BOILING PANS FOR WHITE SUGAR 


Our illustration shows two 10’ 0” 
diameter Vacuum Pans each with 
a heating surface of 1190 square 
feet. These pans embody some 
outstanding features—Calandria; 
baffled to ensure an even distri- 
bution of steam efficient extrac- 
tion of incondensable gases, 
effective ¥ drainage and entrain- 
ment prevention. 


BLAIRS LIMITED 


WOODVILLE STREET, GLASGOW, S.W.1. 


Cables : “Blazon Glasgow” 


London Office: 38 Grosvenor Gardens, S.W.1. Cables: ‘‘Multivap, Sowest, London’”’ 
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MASSECUITE 
@ Simple in design. AND MAGMA 


® Robust in construction. 


® Efficient in operation. 
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@ The ‘‘ROTA" Pump is specially designed for the efficient handling 
of massecuite and magma in the Sugar Factory. 


@ Provision for molasses addition and washing-out. 

@ Pump body provides roomy passages for the massecuite. 
@ Easy accessibility of working parts. 

@ Five alternative types of drives are available. 


@ Each type forms a neat compact unit. 


A. 8 W. SMITH 8 CO. LTD. 


SUGAR FACTORY AND REFINERY ENGINEERS 


21 MINCING LANE * LONDON, E.C. 3 
Cable Address : ‘‘Sugrengine London”’ 
Works : COOK STREET, GLASGOW, C.5 
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another new installation ... Latest 18 roller 
34” x 66” steam turbine driven Fletcher mill 
tandem incorporating unit endless rubber belt 
type of intermediate carriers 


ALSO SUGAR REFINERIES, © 
TION OF EXISTING MILLS, EXTENSIONS, RENEW; 
EQUIPMENT—CANE KNIFE SETS- 
MAXWELL SHREDDERS—FLETCHER MILLS— 
“ATLAS METAL" MILL : 
MAXWELL BOULOGNE 


ILTER PRESSES— 
SEALED DOWNTAKE EVAPORATORS CENTRE FLOW PANS— 
DRY AIR AND CO2, GAS PUMPS—FLETCHER CRYSTALLISERS— 
“AMARILLA ROTARY DISPLACEMENT PUMPS FOR MASSECUI 
VISCOUS LIQUIDS—SUGAR BULK HANDLING EQUIPMENT 


GEORGE FLETCHER & CO LIMITED 


Masson Works - Litchurch Lane - Derby - England - Telegrams: ‘Amarilla’ Derby Telex + Telephone: Derby 45817 - Telex 37514 
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THE RELATIONSHIP BETWEEN 
FILTRABILITY AND FILTRATION-IMPEDING 
IMPURITIES 


By R. I. NICHOLSON, PETER HIDI and GWYNNETH McINTYRE 
(Research Department, The Colonial Sugar Refining Company Ltd., Sydney, Australia.) 


PART II 


Miscellaneous determinations 

Phosphorus—Colorimetric determination of Ftlue 
reduced molybdophosphate. 

Calcium and magnesium—EDTA titration employing 
2 - hydroxy -1-(2’-hydroxy- 4’-sulpho-| ‘-naphthyl- 
azo)-3-naphthoic acid for calcium and ‘‘Erio- 
chrome Black”’ for calcium plus magnesium.’ 

Starch—Alcohol precipitation followed by acid hy- 
drolysis and determination of invert sugar. 

Protein—Micro Kjeldahl determination of nitrogen. 


APPLICATIONS 
1. Calculation of the Filtrability of Mixtures of 
Sugars.—The simplest application of the relationship 


— log ( 


of mixtures of sugars made from component sugars 
of known filtrability. This is shown in Table II. 


The good agreement between the measured and 
calculated results indicates that by mixing two dif- 
ferent sugars the performance of the impurities does 
not change significantly. 


A is the calculation of the filtrability 


Table U 


Filtrability of Sugar Mixtures 


Sugar F Found F Calculated 


13-4 
20-0 
31-0 


23-5 

31-7 

42:5 
2. Testing Efficiency of Affination.—A series of 
affinations were carried out on Australian and foreign 
Brand | sugars. The averaged results were as 

follows :— 
Crystal 
Sugar Dissolved 
11-9 


% F.LA. 
Removed 


A comparison between Australian and foreign 
Brand | raws showed on the average no significant 
differences in affination behaviour (Australian: 12% 


Table Ll 
Affiination of Sugars with Pure Syrup 
Weight of Filtra- 
Residual bility 
Crystal F 


% Crystal 
Dissolved 
Brand | 


Brand | 


-4) 
-3) 


4) 
+3) 


* The filtration impeding activity 0-7 representing a °, filtrability of 20-0 is multiplied by the dilution 
(0-7 x 5=3-5). For 100g this becomes 350. The other figures marked * have been obtained 
similarly, i.e., F.1.A. «dilution weight. 

+ Filtrability determined at a dilution of 1 of “C” sugar + 


4 of pure sugar. 
t Filtrability determined at a dilution of | — 3. 


7 PATTON and REEDER: Anal. Chem., 1956, 28, 1026. 
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BS 
316 
j 
) 22°6 57 
F.LA. FLA. 
F.1.A. x Removed 
Weight % |! 
98 90-2 34:5 0:46 41-5 39-7 
23-5 76:5 37°5 0-42 32:2 53:3 
33-0 67-0 38-0 0-42 28-2 59-4 
0-0 100-0 35:5 0-45 45:0 
14-5 85-5 49-7 0:30 25-6 43-0 
23-5 76°5 52:0 0-28 21-4 52:4 
31-0 69:0 52:5 0-28 19-3 57:1 
64:7 35-3 50:3 0-29 10-4 769 
0-0 100-0 29-4 0-53 53-0 
12:5 87°5 54:5 0:26 22:8 57-0 
22-9 77:1 58:2 0-23 17-7 66:0 
33-5 66°5 59:1 0-22 15-0 718 
44-0 56-0 62:6 0-19 10°6 80-0 i 
0-0 (1 100-0 20-0t 0-70 350* 
88:5 34-9t 0-45 161* 54-0 
12-41 87-6 38:7t 0-41 145* 67-0 


July 


dissolved, 45° removal of F.1.A.; foreign: 12°, 
dissolved, 46°, removal of F.1.A.). There were, how- 
ever, marked differences in the behaviour of individual 
sugars. An example of the calculations showing how 
these results were obtained is given in Table III. 

The good agreement between the filtration-impeding 
activity balances indicates that during affination the 
performance of impurities does not change and there- 
fore calculations using them as hypothetical concen- 
trations correctly describes their distribution. 

3. Sugar Boiling Studies._-Preliminary work had 
shown that the method of precipitation of calcium 
phosphate, the calcium-phosphorus ratio, the presence 
or absence of magnesium and/or protein all had an 
effect on particle size and thus on filtrability and, as 
will be shown, on the extent of inclusion of the 
impurity within the sugar crystal. 

Calcium phosphate precipitated in high sucrose 
concentrations in the absence of magnesium ions or 
protein is highly colloidal and exhibits high filtrability 
because the particles are not retained on the filter. 
(Table IV). 


Table V shows that when calcium phosphate is 
highly colloidal, a large percentage is occluded during 
crystallization and that the fraction held is constant 
over a range of concentrations. Other substances 
such as protein and starch in a colloidal form are 
also markedly incorporated into the crystal. 
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When conditions are changed to render the sub- 
stance under examination less colloidal, the percentage 
entering the crystal is reduced, but simultaneously, 
the filtrability is depressed by the additional load on 
the filter. 


FILTRABILITY 


4 4 i — 
as 10 1S 20 25 


Pry 


Fig. 5. The effect of protein on the filtrability of a colloidal 
calcium phosphate. 

The effect of one type of impurity on the filter- 
passing behaviour of another is shown in Fig. 45, 


Table IV 
Effect of Calcium-Phosphorus Ratio on Dispersion of Calcium Phosphate and on Filtrability 


Calcium Phos- 
phate prepared 


Composition of 
Reactants 


Molar Ratios in 
Ca? 3:1 Syrup 
Ca:P 3:1 Water 
Ca:P 19:1 Water 
19:1 Water 
Ca:P 19:1 Water 
Ca:Mg:P 1-9:0-25:1 Water 
Ca:Mg:P 1:9:0°49:1 Water (a) 
Ca:Mg:P 1:9:0-49:1 Water (>) 


Filtrability 


of 60 Bx Remarks 


Svrup 

47-7 Colloidal+++ 

44:3 Colloidal+++ 

30-6 Slightly colloidal++ 
30:1 Slightly colloidal++ 
29-4 Slightly colloidal++ 
17:8 V. slightly colloidal+ 
30:7 Slightly colloidal++ 
15-9 V. slightly colloidal+ 


All runs were 60°, sugar, 1° KC} and 220 p.p.m. P. 

In (a) magnesium was added after the precipitation of calcium phosphate; in all other 
runs, where indicated, it was present during precipitation. 

In (b) 5-5 p.p.m. of the polyelectrolyte, Dow AP30, was added to the precipitate. 


Boiling Trials. 
Substances added to 


liquor | 2 
KH,PO, millimole/ 1000 g sugar . 2-6 5 
CaCl, } “ 78 15-6 
MgCl, 
KCl 135 135 
Blood albumen g/1000 g sugar . 
Corn starch mg/100 g sugar . 
Metal:phosphorus molar ratio ... 3 3 
Type of suspension ... colloi- colloi- 

dal*+*++ dal 

Impurity % in crystal by analysis * 366 38-8 


Table V 
Entry of synthetic filtration-impeding impurities into the sugar crystal 
Trials 
3 4 5 6 p & 
7-7 10-0 23-0 31-0 
23-1 30-0 46-0 34:0 
30-0 
135 135 240 240 240 240 
- 3-0 
620 
3 3 2 2 
colloi- colloi- slightly least collo:- colloi- 
dal dal+++ colloi- colloi- dal++ dal++ 
dal*++ dal> 
35-9 39-4 19-0 5-2 22-4 25-0 
47-7 36-0 11-0 75-0 — 


Filtrability °% of crystal . 


Impurity in crystal 


* Impurity % in crystal 
puny” Impurity in crystal 
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100 which is called “distribution”, cf. Table VI. 


impurity in syrup 


4 
4 
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THE RELATIONSHIP BETWEEN FILTRABILITY AND IMPURITIES 


where the filtrability of a colloidal calcium phosphate 
suspension is depressed by the addition of protein. 
This interaction is being studied electrophoretically 
and the main effect is probably due to the production 
of flocculent material that is now retained by, instead 
of passing, the filter. 


Under conditions favourable to the flocculation of 
calcium phosphate, viz. a low divalent metal :phos- 
phorus ratio and the presence of magnesium, Table V 
shows that the percentage of calcium phosphate in 
the crystal (called distribution), is low (5:2°,) and the 
filtrability is also low (11-0%). These conditions also 
appear to apply to naturally occurring impurities, 
i.e. the impurities are fully flocculated (not necessarily 
by magnesium but more likely by protein) resulting 
in a low percentage inclusion in the crystal but a 
considerable effect on filtrability. Although we have 
no direct analytical method for all the impurities 
within the crystal, the filtration impeding activities 
calculated from the filtrability (Table V) indicate the 
same order of impurity inclusion in the crystal versus 
that remaining in the syrup as has been obtained by 
analysis in the case of calcium phosphate (Table VII). 


Boiling trials on natural mill liquors (Table V1) 
show differences in filtrability and hence in F.L.A. 
between samples and generally show an improvement 
in crystal when shock seeded instead of magma 
seeded. In magma seeded trials 68°, of the F.1.A. 
appears in raw crystals. The distribution in the 
shock seeded series appears somewhat lower (average 
5°8). This effect is more marked in the F.I.A. distri- 
bution for affined crystal. 


The F.1.A. balance in the boiling trials in Tables VI 
and VII indicates that only an approximate balance 
can be obtained. Because not more than 10°, devia- 
tion in this balance is expected from the accumulated 
experimental errors, there is evidence in some cases 
that during boiling a change occurs in the performance 
factor of the impurities. This seems to be reasonable 
considering that boiling would disturb the colloidal 
system to a far greater extent than mixing or diluting. 

Table VII shows the effects of various treatments 
applied during boiling and indicates that the only 
worth-while improvement is obtained by high-speed 
centrifugation of the syrup. Separate trials had 
indicated that impurities which come out of solution 
during boiling exert only a minor effect on filtrability 
and the major effects come from materials already 
insoluble at the commencement of the crystallization 
process. A major effect from EDTA, magnesium 
salts or slightly acid conditions can be expected only 
if calcium phosphate is a major proportion of the 
filtration-impeding impurities present. 

SUMMARY AND CONCLUSIONS 

A method has been proposed to relate filtrability 
results to the quality and quantity of the filtration- 
impeding impurities in the sugars. The application 
of the method and its limitations have been discussed. 
Some factors affecting the inclusion of impurities 
within the crystal and hence its filtering quality, have 
been examined. The percentage distribution of 
impurity in the crystal is low under normal conditions. 
This contrasts with the high inclusion content that 


Table VI 
Properties of **A’ Sugars Boiled from Liquors Seeded by Two Methods 


Liquor l 
Filtrability % of raw sugar 24:1 
F.1L.A. balance 
F.1.A. % distribution in crystal 8-0 
Filtrability % of raw sugar .... 
F.L.A. balance 


F.I.A. °% distribution in crystal 6-0 


F.L.A. balance 


F.1.A. °% distribution in crystal 


40:0 


25 


F.1.A. (liquor) 


= FLA. (raw sugar) ~ F.1.A. (syrup) 


101-5 


2 3 4 
Magma Seeding 
20-0 
110-0 
6:7 
Shock Seeding—— 
0 23-0 
0 110-0 
5:7 


18-0 
60 


121: 
64 61 


100. 


F.1.A. (raw sugar) 


F.1.A. (raw sugar) + 


F.1LA. (syrup) 


Table VII 
Sugar Boiling—Different Treatments of a Liquor 
Effect on Filtrability and F.1.A. Levels of the Affined Sugar 


Treatment of Control EDTA 
liquor 

Filtrability °¢ of affined sugar 

F.1.A. balance 

F.LA. % distribution in affincd crystal 


Phosphate °,, distribution in crystal... . 


41-0 
129-0 
66 


F.1.A. (liquor) 


F.LA. balance % = F.1.A. (raw sugar) = 


F.L.A. distribution °, in affined crystal 


Centrif. 
65,000 ¢ 


F.LA. (syrup) 
F.1.A, (affined sugar) 
F.L.A. (raw sugar) + 
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Boiling 
with no 
stirring 


Centrif. 
800 ¢ 
55:0 
85-0 
61 

46 


MgCl, 


55-0 
101-0 
3-2 
38 


67:0 
84-0 
7-0 
60 


100. 


100. 


F.1.A. (syrup) 


eEO 
| 
5 6 
| 40-0 34-0 
129-0 113-0 
6:7 67 
34-0 
104-3 
47-0 46:0 43-0 
104-0 100°6 112-0 
; 3-0 42 3-5 
3-6 40 6-0 : 
Ts, 
as 
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can be demonstrated under abnormal conditions and 
renders less probable improvement of crystal filtra- 
bility by additives or changed procedure in boiling 
practice. 


Directions where improvement might be sought 
are in clarification of the juice or in the centrifugation 
of syrups before crystallization. The interaction of 
protein and calcium phosphate in clarification and 
the effect of magnesium salts on the colloidal disper- 
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sion of calcium phosphate in high-density liquors 
are problems which will be studied in the future. 


ACKNOWLEDGMENTS 


The work described in this paper was carried out 
in the Research Department of the Colonial Sugar 
Refining Co. Ltd., Sydney. The authors wish to 
thank the Management of the Company for their 
permission to publish this paper. 


STRUCTURE OF 
COAGULATED COLLOIDS OF SUGAR BEET JUICE 


(Il) Structure of Mud Aggregates in Instantaneous 
and Progressive Predefecation 


By RUDOLF KOHN and ZORA KOHNOVA 


(Czechoslovak Academy of Sciences, Chemical Institute, Slovak Academy of Sciences 
Bratislava, Czechoslovakia) 


(Cantinued from p. \73) 
To give a picture of the properties of mud particles 
and their space grouping, it is important to follow 
the state indicated on the curves of Fig. 1, by the 


3 
| 
| 
12 4 
| 
10} 4 
a | 
a 4 
b 
} 
6 4 
| 
| 
6 206 408 400 ¥ 
Fig. 2. 
Sediment volume of predefecated juice in connexion 
with centrifugal acceleration. 
Abscissae : centrifugal acceleration a in multiples of gravi- 
tational acceleration g. 
Ordinates : volume of sediment V, vol. °,,. 


a=instantaneous predefecation 
b= D-V progressive predefecation 


points A, B, C, D. At this moment of centrifugation 
the sediment becomes compact (motionless when the 
centrifugal test tube is inclined). 


The volume of mud sediment of instantaneously 
predefecated juice when a=110g, belonging to this 
state (point A), is almost twice as great as in the case 
of progressively predefecated juice (point B) and 
approximately 1:5 times as great when a=720g 
(points C, D). 

The sedimentation of mud (sample A) in the centri- 
fugal field at various centrifugal accelerations, is 
shown in greater detail in Fig. 2. The given values 
correspond to an equilibrium state, when the volume 
of the sediment is constant, independent of centrifugal 
duration at the given centrifugal acceleration. 


Results given in Table III and Fig. 2 show that the 
loose structure of mud aggregates of instantaneously 
and progressively predefecated juice is considerably 
resistant to compression when centrifuged. When 
the centrifugal acceleration during the centrifugation 
is increased tenfold (from 100 g to 1000 g) a gradual 
compression of the loose structure is reached. It is 
only in the case of a very high rate of centrifugal 
acceleration when a—19,000 g that we get sediment 
volumes which may be compared with the value of 
the sediment volume: of spherical particles, (see or 
with the volume of the system of ellipsoids at their 
compact grouping in space’’. 

Owing to a marked resistance of the loose structure 
of mud aggregates to_compression in centrifugation 
it is possible to come to this conclusion: The loose 
structure has the prevailing character of a spacial 


‘0 KOHN: Koll. Zeitsch., 1961, 174, 50. 
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STRUCTURE OF COAGULATED COLLOIDS OF SUGAR BEET JUIC 


E 


network of very elongated particles, similar to sticks, 
fibres or elongated rotating ellipsoids. (The deter- 
mination of the shape of primary mud particles of 
progressively predefecated juice was described in our 
preceding work'.) 

The total volume of hydrated mud particles and 
their shape is the same in the instantaneously and 
progressively predefecated juice. It is therefore neces- 
sary to ascribe the different sedimentation of mud 
particles in the gravitational and centrifugal field 
above all to the different space grouping of primary 
particles in the mud aggregates. 

In the case of instantaneous predefecation the 
coagulation of sugar beet juice colloids occurs all at 
once. As a result of this there occurs a mechanical 
knitting-together of primary mud particles without 
any definite orientation; a markedly loose space 
structure of mud aggregates is formed. 

In the case of progressive predefecation, on the 
contrary, a gradual coagulation of colloids occurs. 
The first parts of the coagulated substance serve then 
in the course of further coagulation as coagulating 
germs. The primary mud particles are for this reason 
arranged in a definite manner in the aggregates. 


The aggregation of mud particles 

In the preceding, having observed the sedimen- 
tation of mud particles in the gravitational and centri- 
fugal field, we have come to the conclusion that the 
loose structure of mud flocks is mainly caused by the 
knitting of primary particles of a considerably elon- 
gated shape. 

The aggregation of less elongated particles may 
also cause the formation of loose structure a of mud 
aggregates even if there is no question of a knitting 
of particles. The resistance of such a loose structure 


£00) 20°C 


against compression would have to“be dependent on 
considerable forces of adhesion. 


This question is solved by means of rheological 
measurements. 


The shearing stress 7 is measured by means of a 
rotating viscometer as the function of the velocity 


“3 The equation: = » = which is valid for 
Newtonian liquids must be changed to 


dv 


gradient 


Ir 

for a Bingham system where U is the plastic viscosity 
and f is the quantity characterizing the bond among 
the particles which form the space structure. (The 
quantity f represents the shearing stress necessary 
that the flow of the so-called plastic suspension may 
just occur.) 


The analysis of the primary diffusion juice, the 
conditions of predefecation, the analysis of prede- 
fecated juice, the sediment after 24 hours and the 
mud volume after centrifugation at centrifugal accel- 
eration of about 700g are given in Table IV. The 
symbol D-V indicates the progressively predefecated 
juice, and the symbol J the instantaneously prede- 
fecated juice. 


The mud of predefecated juice was thickened by 
centrifugation. The rheological measurements were 
made by means of a rotating viscometer. In deter- 
mining the rheogram the velocity gradient D was 
changed regularly and at the shortest intervals (20 sec). 
The plastic viscosity U is given by the cotangent of 
the angle which is enclosed by the descending straight 
line of the rheogram and the abscissa; the quantity f 
is proportional to the intercept determined by the 
straight line on the abscissa. The destruction of the 
structure was followed in 
connexion with the period 
of intensive mixing of the 
suspension at the highest 
velocity gradient D-=-532 
sec™?. 


The measurements are 
recorded in Fig. 3 and 
Tables V and VI. In the 
tables the degree of 
thickening of predefeca- 
tion mud shown 
(1:10-6; 1:8-7), the tem- 
perature at the measure- 
ment of structural vis- 
cosity, the time of mixing 
when D = 532sec™', the 
quantity f (dynes sq. cm.) 


Fig. 3. 


Structural viscosity of thickened 
mud of predefecated juice 
Abscissae : shearing stress 7, dyn/cm? 
Ordinates : velocity gradient D, sec~' 

A=progressively predefecated juice 
B=instantaneously predefecated juice 
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characterizing the forces 
of adhesion among the 
particles, the plastic vis- 
cosity U in centipoises 
and the quantity N in 
ergs/c.c. sec. The quan- 
tity N represents the 
mechanical power which 
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it is mecessary to exert to reach under given 
experimental conditions a certain destruction of the 
original loose structure. The value of N relates to 
1 c.c. of thickened mud suspension. 

The thixotropic destruction of the structure is given 
by the size of the area limited by the ascending curve 
and the descending straight line of the rheogram. 

NV dynes | dyn. cm. erg 
sq.cm. sec C.c. sec C.c. sec 

From the above results it is possible to come to 
the following conclusions: 

The adhesive forces which cause the aggregation of 
primary mud particles at 20°C are very small. In the 
case of mud from progressively predefecated juice, 
thickened 8-7 and 10-6-fold, we found f to be 2-5 to 
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predefecated juice we found f, to be 25 dynes/sq. cm. 
and in the instantaneously predefecated juice /, 
was 75 dynes/sq.cm. These values are connected 
with the greater consumption of energy in the 
destruction of the structure of aggregates (Table V). 
At a temperature of 80°C in contrast to the measure- 
ment at a temperature of 20°C the value of f decreases 
with the gradual destruction of the structure of mud 
flocks, the plastic viscosity U decreasing more in the 
mud of instantaneously predefecated juice. The 
destruction of the loose structure of the coagulate 
caused by intensive stirring concerns primarily the 
aggregation caused by the adhesive forces among the 
particles. (The study of the aggregation of mud 
particles at higher temperatures and the explanation 
of the favourable influence of heat on the processes 


Table V 

degree of mud thickening. . 10-6 8-7 
method of predefecation......... D-b J D-V J D-V J D-V J 
temperature at measurements ..°C 20 20 20 20 82:5 825 20 20 808 808 80:8 808 
mixing at D=532 sec-., ....min. 1/2 10 1/2 1/2 1/2 1/2 1/2 1/2 10 1/2 10 

dyn/sq.cm. 3:2 36 200 20-2 139 326 19-7 11-0 6:1 29°5 16:1 

cP 823 7:41 120 3-31 410 704 1066 2:37 194 440 2-12 

ira canirs erg/c.c./sec. 1100 3300 2100 8200 22 6600 1200 3100 1900 4509 7500 16200 


3-5 dynes/sq. cm., and in the case of mud of instan- 
taneously predefecated juice, values 6 to 8 times 
greater, f= 19 to 20 dynes/sq.cm. These values are 
practically independent of the mechanical destruction 
caused by the stirring (Tables V and VI). The forces 
of adhesion are so small that when stirring up the 
mud suspension there occurs at higher velocity 
gradients D a destruction of the structure of aggre- 
gates. The greater the adhesive forces the greater the 
particle aggregation and the greater the energy 
(N time) necessary to the destruction of mud aggre- 
gates. 


Table VI 
°C Time of mixing at f U 
D-=532 sec (min) dyn sq.cm. cP 


D-V J 
20-0 2-4 18-5 716 10-18 
2-3 19-2 704 9-44 
4. 17:3 660 864 
8. 27 16:8 626 8-28 


At a temperature of about 80°C there occurs a 
considerably greater aggregation of mud particles due 
to adhesive forces than at a temperature of 20°C. 
This aggregation is visible to the naked eye in the 
original mud predefecated juice. When the suspension 
is heated big mud flocks are formed. The rheological 
measurements are described in Fig. 3 and Table V. 

In the thickened mud of progressively predefecated 
juice f is 11-14 dynes/sq.cm., while in the instan- 
taneously predefecated juice f reaches 29-33 dynes 
sq.cm. In the case of low values of velocity gradient D 
without any preceding destruction of the structure by 
stirring (Fig. 3) the value of f is considerably higher 
(fo). By increasing the velocity gradient to the value 
of D=54 sec ' there is practically no destruction of 
the structure of aggregates. It is only when the 
velocity gradient is further increased (D=85 sec™') 
that there occurs a considerable destruction of the 
structure; here the quantity > quickly decreases with 
increasing D. In the case of mud from progressively 


of the aggregation form the subject of our further 
research.) 

The measured values of the quantity / show that 
the adhesive forces exerted at a temperature of 20°C 
among the particles are quite small. Therefore it 
is not possible to ascribe the considerable resistance 
of mud aggregates against compression in centri- 
fugation (f==20°C) to adhesive forces among the 
particles, but only to their space grouping in the net- 
work structure. A much greater importance therefore 
is ascribed to the structure of aggregates formed by 
the mechanical knitting-together of particles of 
elongated shape. 


The adhesive forces of mud of instantaneously 
predefecated juice are several times greater than of 
the mud of progressively predefecated juice. In the 
case of instantaneously predefecated juice there may 
occur on the surface of the flocks some loose ends of 
elongated primary particles in a greater measure than 
in the mud of progressively predefecated juice due to 
the fact that there is question here of a knitting- 
together of primary particles without any orientation. 
Such a space grouping may be one of the causes of 
greater mutual adhesion of mud particles of instan- 
taneously predefecated juice. Another cause of 
different adhesion might be the different size of 
primary mud particles of instantaneously and pro- 
gressively predefecated juice. However, we have no 
data concerning the size of primary particles. 

The greater mutual adhesion of mud particles of 
instantaneously predefecated juice as against the 
adhesion of particles of progressively predefecated 
juice is not in accordance with the assumption? con- 
cerning the ion-exchange and hydration of colloids 
at their coagulation by Ca(OH),. The greater adhesion 
of primary mud particles of instantaneously prede- 
fecated juice is in contradiction to the conception 
supposing their greater hydration. 
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STRUCTURE OF COAGULATED COLLOIDS OF SUGAR BEET JUICE 


CONCLUSIONS 

On the basis of the results stated in this and our 
preceding paper’ we may conclude that: 

1. Colloids of sugar beet juice coagulated by the 
effect of Ca(OH), form anisometric mud particles of 
considerably elongated shape. These primary particles 
may resemble sticks, fibres or rotating ellipsoids of 
considerably elongated shape. 

2. The primary mud particles occupy together with 
their hydrate covers a very small total volume, 0-3 
to 0-4 vol. °4 which is dependent on the composition 
of the diffusion juice. 

3. The primary particles form mud aggregates of a 
loose structure, considerably resistant to compression 
by the effect of centrifugal force. The loose structure 
has a predominant character of a mechanical knitting- 
together of primary particles of elongated shape. The 
aggregation caused by adhesive forces is of secondary 
importance. 

4. The total volume of primary hydrated mud 
particles and their shape is the same for instan- 
taneously as well as progressively predefecated juice, 
and is thus independent of the method of predefecation. 
The mud aggregates of instantaneously and pro- 
gressively predefecated juice differ primarily in the 
space grouping of primary particles. 

Coagulation of colloids of sugar beet juice occurs 
all at once in instantaneous predefecation. As a 
result of this there occurs a mechanical knitting of 
primary mud particles without any orientation; a 
considerably loose space structure of mud aggregates 
is formed. 

In the case of progressive predefecation there 
occurs on the contrary a gradual coagulation of 
colloids. The first portions of the coagulate serve in 
the course of further coagulation as coagulating 
nuclei. The primary mud particles are therefore 
arranged in the aggregates in a definite manner. 

5. The forces of adhesion are greater in the coagu- 
late of instantaneously predefecated juice, which may 
be connected with the space grouping of primary 
particles in the aggregates. The forces of adhesion 
increase in a great measure with the increasing tem- 
perature of the mud suspension. The question of 
favourable influence of higher temperature on the 
mutual adhesion of mud particles and their aggre- 
gation forms the subject of our further study. 

6. The results we have reached are in agreement 
with DépeEK’s and VASATKO’s conception" concerning 
the coagulation of colloids of sugar beet juice in the 
so-called metastable sphere of coagulation, which 
takes place in the progressive predefecation. Our 
results together with TiBENSKY’s* conclusions correct 
however additional later conceptions concerning the 
so-called stabilization of colloids founded on the 
assumption of different ion-exchange in the coagu- 
lation of colloids, on the assumption of different 
hydration of mud particles in the instantaneous and 
progressive predefecation. 

7. A substantial improvement of filtration of 
saturation juice which is reached by progressive pre- 
defecation carried out in counter-current’*™ we 


ascribe, on the basis of the above-mentioned results, 
to perfect progressivity of alkalinity rise in the coagu- 
lation of colloids without any local over-liming. 

When the progressive predefecation is less perfect 
for instance in the case of predefecation by a stepwise 
addition of milk-of-lime there always occurs, in the 
places of supply of coagulating agent to the juice, a 
local increase of alkalinity. In the case of increased 
alkalinity the colloids coagulate all at once and form 
mud aggregates with a less suitable structure. 


SUMMARY 

In this study we have dealt with the determination 
of the structure of mud aggregates of instantaneously 
and progressively predefecated juice. 

1. With the help of the indicator method and ,the 
conductimetric method we have proved that the total 
volume of primary hydrated mud particles and their 
shape, characterized by the factor X, is not dependent 
on the method of predefecation, whether carried out 
instantaneously or progressively. The primary mud 
particles are anisometric, of considerably elongated 
shape; they may resemble for instance, sticks, fibres, 
rotating ellipsoids of elongated shape and so on. 

2. On the basis of observation in the gravitational 
and centrifugal field with centrifugal acceleration 
from 1- 19,000 g and the results of rheological 
measurements we have shown that the fundamental 
difference in the properties of mud aggregates of 
instantaneously and progressively predefecated juice 
rests principally on the different space grouping of 
primary particles in the mud aggregates. 

3. The loose structure of mud aggregates has 
mainly the character of a mechanical knitting-together 
of primary particles of considerably elongated shape. 
The aggregation caused by adhesive forces among 
particles is of secondary significance. 

4. The forces of adhesion are greater in the coagu- 
late of instantaneously predefecated juice, which may 
be connected with the space grouping of particles in 
the mud aggregates. A higher temperature increases 
the mutual adhesion of mud particles; the aggregation 
is favourably influenced by it. 

5. In the conclusion we have summarised the 
results of this and our previous study' and we have 
pointed out the fundamental difference in the structure 
of mud aggregates of instantaneously and progressively 
predefecated juice. The results we have reached are 
in agreement with the primary conception of D&pEk 
and VASATKO concerning the coagulation of colloids 
of sugar beet juice in the so-called metastable sphere 
of coagulation. 

Our results together with the conclusion of 
TIBENSKY’s study correct the additional later con- 
ceptions about the so-called stabilization of colloids 
founded on the assumption of different ion-exchange 
and different hydration in the coagulation of sugar 
beet colloids in the instantaneous and progressive 
predefecation. 

VaSATKO J.: Cistenie repnej st’avy, (Bratislava, 1950). 
'? BRIEGHEL-MULLER: U.S. patent 2,610,929, (1951). 
'S idem.: Zeitsch. Zuckerind., 1959, 9, 557; I.S.J., 1960, 62, 103. 


4 TIBENSKY et al.: Listy cukr. 1959, 75, 128; 1.S.J., 1959, 61, 373. 
'° idem. ibid., 76, 101; .S.J., 1960, 62, 257. 
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A CENTURY OF 
UTILIZATIONAL AND FUNDAMENTAL WORK 
ON SUGARCANE BAGASSE 


By V. R. SRINIVASAN and S. R. PATHAK 
Department of Chemistry, Osmania University, Hyderabad, India 


LIGNINS IN BAGASSE 

The lignins in bagasse have been extensively investi- 
gated. HACHIHAMA and his co-workers**'* isolated 
lignin from bagasse by using alcoholic sodium hydr- 
oxide and suggested'®® empirical formulae for the 
methyl- and acetyl-lignins prepared therefrom. By 
ultraviolet absorption spectra and solubility studies, 
they showed'"' that bagasse lignin resembles hard- 
wood lignin rather than soft-wood lignin. In a further 
series of experiments, they isolated'® phenols from 
the oils obtained by the hydrogenation of bagasse 
lignin. These were characterised, and methylation 
and oxidation of the products obtained indicated the 
presence of guiacyl and syringyl groups in the original 
lignin. It was also shown'”* that the composition and 
the solubility of bagasse lignin is modified considerably 
by treatment with nitric acid. Lignin of a low degree 
of polymerization was obtained by these workers!” 
by reduction of bagasse flour with Raney nickel. In 
a careful study of bagasse lignin extracted by the 
dilute nitric acid method, PAYNE and his co-workers'** 
indicated an average molecular weight of 1650 for 
this product. 

Norp and his school took up investigations on 
bagasse, lignins as part of a fundamental study on 
ligninszand the mechanism of lignification. DE 
STEVENS and Norp established'’’ that the native 
lignin fraction of bagasse is identical with the lignin 
liberated by the action of enzymes present in wood- 
destroying moulds of the brown-rot type. Identical 
infrared and ultraviolet spectra, identical analyses 
and identical reactivity were noted for these two types. 
Their isolation'®* of vanillin, syringaldehyde and 
p-hydroxybenzaldehyde, in conjunction with the ab- 
sorption data indicated that a hydroxyphenyl ketone 
moiety is prevalent in this guiacyl-syringyl lignin, 
with the possible presence of a flavanone type of 
structure. The establishment of the identical nature 
of the soluble native lignins and enzymatically isolated 
lignins from bagasse and various hard and soft-woods 
led SCHUBERT and Norp'®*''® to seek a clue to the 
biogenesis of lignin using the sugar cane plant as an 
experimental material. To this end, they incorporated 
radioactive shikimic acid, specially labelled with “C 
at positions 2 and 6 of the cyclohexane ring, into a 
growing sugarcane plant. The lignin isolated from 
such a material was oxidised and the distribution of 
“C indicated that the cyclohexane ring was converted 
directly into the aromatic ring of the lignin molecule 
without randomisation; the results further revealed 
that p-hydroxyphenylpyruvic acid is an intermediate 
between shikimic acid, which may arise in plants 


from carbohydrates, and the lignin building stone 
responsible for the biosynthesis of lignin itself. 
The utilization of bagasse in the manufacture of " 


products such as vanillin and also for incorporation . 
in ligno-cellulosic products, resins, plastics and lami- ee 
nated products has been a matter of interest since the 

second World War and a large amount of work!" 

has been carried out in this direction, no doubt 

prompted by the reactivity of bagasse lignin in 

combination with various materials. 


HYDROLYTIC AND BIOCHEMICAL STUDIES ON BAGASSE 


The earliest work in this field appears to be that 
of OweN'!"'® who aimed at minimising the deteriora- 
tion of bagasse, caused by the indiscriminate fermen- 
tation of the residual sugars, by controlled fermen- 
tation either to ethyl alcohol or to vinegar. These 
later led to investigations on the possibility of utilising 
bagasse as a source of ethyl alcohol''*, butyl alcohol’, 
acetone''* and acetic acid''’. 

FOWLER and BANERJEE''® obtained power alcohol 
from the acid hydrolysate of bagasse and found that 
the yields were comparable to those obtained from 
wood waste. Saccharification, with a view to prepare 
xylose, glucose and alcohol, and the economics of 
these processes have been investigated by DUNNING 
and LATHROP!!*, DAMODARAN and DHAWALIKAR"”, 
and MANIVANNAN and KuLoor'"’. MIZUGUCHI and 
Ouasui''* have reported the preparation of xylose 
from bagasse without using any precipitants. Crip 


%° J. Soc. Chem. Ind. Japan, 1934, 37, 771; Chem. Abs., 1935, 
29, 1981. 
10 J. Soc. Chem. Ind. Japan Suppl. Binding, 1935, 38, 310; 
Chem. Abs., 1935, 29, 6423. 
jbid., 416; Chem. Abs., 1935, 29, 8324. 
82 jbid., 1934, 37, 584; Chem. Abs., 1935, 29, 1276. 
103 jhid., 1943, 46, 132: Chem. Abs., 1949, 43, 2427. 
104 jhid., 1935, 38, 690; Chem. Abs., 1936, 30, 2751. 
10 jhid., 1944, 47, 218; Chem. Abs., 1949, 43, 8675. 
106 J) Amer. Chem. Soc., 1937, 59, 1210. 
107 jbid., 1951, 73, 4622; 1.S.J., 1952, 54, 201. ‘ : 
19% ibid., 1953, 75, 305. 
10° Ind. Eng. Chem., 1957, 49, 1387. 
11° Tappi, 1957, 40, (4), 285. 
11! See for example (438)-(472) quoted in ref. 3. 
1926, 28, 463. 
13 Planter Sugar Mfr., 1928, 80, 61, 83, 102; 1.S.J., 1928, 30, 157. e 
14 TsucntyA ef al.: U.S.P. 2,481,263 (September 6, 1949); 
Chem. Abs., 1950, 44, 276. 
115 J. Indian Inst. Sci., 1921, 4, (15), 241; 1.S.J., 1922, 24, 661. 
16 Ind. Eng. Chem., 1945, 37, 24; 1.S.J., 1946, 48, 49. 
117 J. Sci. Ind. Research (India), 1954, 13B, 556; I.S.J., 1955, 
57, 149. 
\18 jhid., 1955, 14B, 117; 1.S.J., 1956, 58, 24. 
119 J. Agric. Chem. Soc. Japan, 1951, 24, 219; Chem. Abs., 1952, 
46, 11725. 
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and his co-workers'*® studied the suitability of the 
hydrolysis products from bagasse for the manufacture 
of fodder yeast. Lu and BAH" obtained yeast from 
the pentoses of bagasse. DUNNING and LATHROP!"!® 
have suggested the isolation of furfural and lignin 
from bagasse for suitable utilization. 

The preparation of xylose from bagasse and its 
conversion into furfuraldehyde, an important indus- 
trial raw material, has been a matter of interest to 
many workers. Cass'** has suggested the conversion 
of furfural obtained from bagasse into adiponitrile 
used in nylon synthesis. WiGGINs'** has proposed a 
scheme for the preparation of a number of chemicals 
and also nylon, starting with the xylan of bagasse. 
Rovesti'*4 observed that hydrolysis of bagasse with 
dilute alkali at low temperatures afforded a yield of 
15°, furfural and a residue which was more resistant 
than the one obtained by acid hydrolysis. The first 
plant'*® to produce furfural from bagasse on a com- 
mercial scale has been built at La Romana, Dominican 
Republic, by the Central Romana By-Product Co. 

STUDIES ON THE Dry DISTILLATION OF BAGASSE 

It was suggested in 1918 by Coxon'** that the 
careful burning of bagasse would yield acetic acid. 
This report, perhaps, led to further studies on the 
dry distillation of bagasse. Feise'?’? worked out the 
conditions under which various products, viz., coke, 
acetic acid, methyl alcohol, oily substances and in- 
condensable gases could be obtained by the dry 
distillation of bagasse. Similar studies were reported 
and comparisons were made of the yields of these 
products with those obtained from wood, corncob, 
and wheat straw by OTHMER'®*, He also suggested 
the application of a continuous carbonization process 
on the lines used for wood waste and proposed the 
preparation of activated carbon and fuel briquettes 
from this material. 

The first report of bagasse being used successfully 
for decolorising carbon is attributed to CLACHER!®. 
On account of the difficulties associated with the 
revivification of this carbon, it was, however, not 
used widely. Coates'*® investigated the specific 
gravity and decolorising activity of the char obtained 
by the distillation of bagasse and treatment of the 
residue with alkali and acid followed by washing and 
drying. Rao and Rao'*! studied the activation of 
the carbonaceous residue derived from bagasse by 
digesting it with reagents such as sulphuric acid, zinc 
chloride and aluminium chloride, and found that the 
activated carbon thus obtained possessed marked 
decolorizing properties. McFARLAND'*? designed an 
improved apparatus for manufacturing decolorizing 
carbon from bagasse and similar vegetable matter. 


MISCELLANEOUS STUDIES ON BAGASSE 

It has been reported'** that bagasse when heated 
electrically in the presence of catalysts in a retort 
yielded hydrocarbons and other substances including 
bitumen, which may prove to be useful sources for 
petrochemicals. HEINEMANN'** has carefully in- 
vestigated the conversion of sugar cane into bitu- 
minous materials, carbon dioxide, methane, water, 
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phenolic products and coal by heating in a bomb, 
first at 250° F and then at 625° F in the presence of 
alkali. It has been reported that the bituminous 
materials could be hydrogenated with molybdenum 
oxide or sulphide as catalyst, under pressure, to yield 
gasoline, middle oil and lubricating oil. The gasoline 
fraction could be submitted to the usual transforma- 
tions of reformation and cracking and the yield of 
petroleum-type products could be directed towards 
the lighter or heavier fractions by adjustment of the 
hydrogenation conditions. 


The absorptive capacity of pith and whole bagasse 
for molasses and the nutritive value of the mixtures 
thus obtained have been investigated, by NAFFZIGER 
and MAHON!*?, Feeding experiments'** on chickens 
using bagasse-pith mixtures have also been conducted. 
TEMPLE and WiGGINs!'** showed that bagasse, when 
treated with anhydrous ammonia, absorbs 2% of 
nitrogen, the reaction probably being with the lignin. 
The product was reported to be pleasant and when 
mixed with molasses, yielded a palatable and non- 
toxic feed for cattle. The use of bagasse as the prin- 
cipal aggregate for the manufacture of strong, water- 
resistant, light-weight concrete units has also been 
protected'*°, 


In contrast to the voluminous work on the possi- 
bilities of the application of bagasse to a variety of 
end uses, studies on the physical nature of bagasse 
are meagre. 


Studies on the cell dimensions of bagasse have been 
made by TATSUNO, WANGAARD, DESHPANDE"! and 
KNAPP. TATSUNO and Gopa'* investigated only the 
fibro-vascular bundles of a Taiwan variety of 


'2° Rev. Cienc. aplicada (Madrid), 1951, 5, 403; Chem. Abs., 
1952, 46, 4827. 

“| Rpt. Taiwan Sugar Expt. Sta., 1955, (13), 201; /.S.J., 1957, 

'22 Chemurgic Digest, 1947, 6, 97; (478), p. 178 in ref. 3. 

"23 Chem. and Ind., 1949, 555; Proc. 8th Congr. 1.S.S.C.T., 1954, 
637; 1.S.J., 1954, 56, 330. 

4 Ital. patent 523,783 (April 18, 1955); Chem. Abs., 1958, 52, 
15071 


25 1.S.J., 1954, 56, 55, 224; 1955, 57, 103. 

'26 ihid.,1918, 20, 70. 

'27 jhid. 1931, 33, 225. 

‘28 Ind., Eng. Chem., 1943, 35, 312; I.S.J., 1943, 45, 179-181. 

1914, 16, 64. 

130 J, Ind. Eng. Chem., 1922, 14, 295; 1.S.J., 1922, 24, 476. 

131 Current Sci., 1938, 6, 616; I.S.J., 1939, 41, 440; J. Indian 
Chem. Soc., Ind. and News Ed., 1939, 2, 161. 

182 U.S.P. 2,148,827 (February 28, 1939); Chem. Abs., 1939, 33, 
4389. 


183 CruseT: Mem. XXX Conf. Asoc. Técn. Azuc. Cuba., 1956, 
429; 1.S.J., 1959, 61, 153. 

34 Petroleum Refiner, 1950, 29, (2), 111; Chem. Abs., 1950, 44, 
$371. 

1950, 52, 299. 

'86 Petroleum Refiner, 1954, 33, (7), 161; (8), 135; Chem. Abs., 
1955, 49, 13645-6. 

187 J. Agric. Food Chem., 1953, 1, 847; Chem. Abs., 1953, 47, 
12695. 

SS PaLarox and ROSENBERG: Poultry Sci., 1954, 33, 127; Chem. 
Abs., 1954, 48, 8346. 

1956, 58, 9. 

4° MILLER and FISHMAN: U.S.P. 2,837,435 (June 3, 1958); 
1.S.J., 1958, 60, 307. 

4" Indian Pulp and Paper, 1958, 12, 55. 

M2 Rpt. Govt. Sugar Expt. Sta. Taiwan, 1940, (7), 203; Chem. 
Abs., 1941, 35, 5741. 
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bagasse. WANGAARD'* found that the average fibre 
length was 1-7 mm and the average diameter 20 u. 
Maximum lengths of 0:84 and 1-35 mm, for paren- 
chyma and vessel segments respectively and corre- 
sponding maximum diameters of 140 and 150 u 
were also indicated by this worker. By a careful 
study of the cell-dimensions of Hawaiian bagasse, 
and his co-workers'** reported a weighted 
average value of 1-40 mm for the length of all fibres, 
broken and un-broken and an average width of 
0-018 to 0-027 mm. Corresponding figures for the 
non-fibrous part were 0-4 mm length, their width 
being nearly four times that of the fibrous cells. The 
considerable shortening of the fibre length by crushing 
was also pointed out by them. 

TaTsuNo'*® has reported that dried bagasse on 
treatment with magnesium chloride brine shows a 
water absorption capacity higher even than mag- 
nesium chloride and calcium chloride. KeLty'*® has 
reported the adsorption-desorption isotherms and the 
heat of sorption data for bagasse fibre. A detailed 
account of the adsorption-desorption values and 
density data of bagasse and its different fractions has 
been given recently'*’ by the present authors. 

THE FUTURE 

In spite of this extensive work during the course 
of so many years, bagasse has still not received due 
recognition as a cellulosic raw material, because both 
at the farm and the sugar extraction stage, the sugar- 
cane crop, from which it is obtained, is looked upon 
more as a source of sucrose rather than of other 
equally important materials. This attitude will have 
to be changed for the successful utilization of all the 


THE INTERNATIONAL SUGAR 


JOURNAL 1961 


products obtainable this 


resource. 


An important development in this direction will be 
the application of cytogenetics towards the breeding 
of varieties which are not only high sucrose yielders, 
but also good sources of cellulose. Another should 
be directed towards better methods for juice extraction. 
The processes and equipment at present adopted for 
juice extraction invariably derange the fibre cells 
extensively. KNApP'** has drawn pointed attention to 
the great damage to the fibre cells caused by the 
current techniques of cane crushing. In this context 
the processes suggested by VAzQuEz'** and Fair- 
WEATHER'**® for obtaining cane sugar as well as 
residues containing undamaged cells appear to be 
interesting. Further work in these directions or in 
the lines suggested by NeEUVILLE'®® appear worthy of 
greater study. 

Lastly it may be pointed out that a rational ap- 
proach towards the successful exploitation of the 
sugar cane crop calls for an integrated pattern of 
utilization, wherein sucrose, cellulose, wax, pentosans 
and other products obtainable from this single 
source, all play their co-ordinated réle. 


renewable world 


‘3 Paper Ind., 1937, 19, (7), 777, 794; quoted by Isenberg in 
ref. 144. 

‘44 Tappi, 1957, 48, (8), 597. 

45 Rpt. Taiwan Sugar Expt. Sta., 1946, (1), 117; LS.J., 1948, 
50, 161. 

$6 S.J., 1957, BD, %. 

‘47 Indian Pulp and Paper, 1959, 13, 547; I.S.J., 1961, 63, 58. 

45 UL S.P. 1,688,904; 1,688,905 (October 23, 1928): (416), p. 148 
in ref. 3.; 1.S.J., 1919, 31, 227. 

49 U_K. patent 314, 714 (May 4, 1928); (87) p. 34 in ref. 3. 

'*° French patent 1,134,841 (April 18, 1957); Chem. Abs., 1957, 
§1, 9191, 


BRITISH SUGAR CORPORATION LTD. 


14TH TECHNICAL CONFERENCE 


HE 14th Technical Conference of the British 
Sugar Corporation Ltd. was held in London 
on the 10th-12th May 1961. It was attended 
by delegates from most of the European beet sugar- 
producing countries as well as by representatives from 
Canada, U.S.A., Tate & Lyle Ltd., Westburn Sugar 
Refinery Ltd. and this Journal. Meetings were held 
in the Lecture Hall of the Royal Society of Arts in 
John Adam Street, London. 

The Conference Chairman, -J. CAMPBELL Mac- 
DONALD, O.B.E., Chief Technical Officer of the 
Corporation, opened the first session, reviewing past 
results and introducing the first speaker, Dr. A. 
CARRUTHERS. Director of Research, who, followed by 
J. F. T. OLpDrieLD, discussed the objects and results 
of the work described in their paper ‘Juice compon- 
ents in relation to sugar quality.” “Proposals for 
future heat economy” was then discussed by its 
authors N>M. Apams and N. R. Twarrte, after which 
Dr. CARRUTHERS and Mr. OLDFIELD presented their 
paper on the use of calcium chloride as an aid to 
pulp pressing. 
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After lunch Dr. R. Pitck described the work of 
himself and his colleagues of Raffinerie Tirlemontoise 
S.A. on “The technical value of sugar beets in 1960” 
and flock-separating system at Oreye.”’ H. ELLIOTT 
initiated a general discussion on recent developments 
in juice purification, after which the meeting 
adjourned. 

On the following morning Dr. Depexk appealed for 
a cerebral rather than empirical approach to the 
subject of beet juice purification and called for more 
meaningful reports of work with sufficient data to 
make them significant and comparable. He then 
described his work on the “Adsorption of certain 
non-sugars on calcium carbonate.” After some 
discussion, D. Hippert described the work of himself 
and his associates on the production of bottler’s 
sugar using a rapid polarographic test for assessing 
suitability. G. F. N. Battie, C.B.E., Executive 
Director of the Corporation, made his customary 
forecast of crop prospects for the next campaign, 
after which delegates from the various countries 

(Continued on page 211 bottom left hand column) 
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Treatment of sugar factory effluent by high-rate 
trickling filter. J. P. SHukLA, B. D. Kapoor and 
S. K. Gupta. Proc. 28th Conv. Sugar Tech. Assoc. 
India, 1960, 231-236.—Combination of | part 
sewage with 20 parts of sugar factory waste water 
before passing to a high-rate biological filter was 
found to have several advantages: it permitted the 
zoogleal slime to continue active (lack of nitrogen 
and phosphorus in waste water alone resulted in the 
slime becoming inactive after a time): it increased 
filter efficiency, pollution being reduced by 71°, 
(this could be increased to 90-90%, by using a larger 
filter), and it removed the problem of sewage treatment 
and disposal. Treated filter effluent pollution con- 
tinues to fall, the reduction reaching 92°, after 72 hr: 
a holding tank to permit this for the waste of a 
1000-ton sugar factory would need to be 180 ft 
180 ft 3 ft deep. 


* * * 


Ideal heat balance in a raw sugar factory. R. Noe-. 
Rev. Agric. Sucr. (Mauritius), 1960, 39, 237-243.— 
A heat balance is given for a factory processing 100 
tons of cane per hr operating a 2-massecuite system 
and having a triple-effect pressure evaporator with 
vapour bleeding from the last effect. Assuming a 
yield of 25°, bagasse on crushed cane, the surplus 
bagasse would be of the order of 11,500 kg per hr 
or 23,000 tons per season. 


* * * 


Interconnexion to Central Electricity Board 22kV 
network of selected sugar factories. R. DESMARAIS. 
Rey. Agric. Sucr. (Mauritius), 1960, 39, 244-251. 
Details are given of the electric equipment and opera- 
ting conditions at 5 sugar factories in Mauritius which 
supply power to the 22 kV grid system. Assuming 
an average bagasse yield of 23°, on cane, of which 
a tenth is surplus, a supply of 30 million kWh annually 
could be obtained using equipment of 10°, overall 
thermal efficiency, rising to 60 million kWh if efficiency 
was raised to 20°, by using higher pressures and 
superheat. 


British Sugar Corporation Ltd. ( from page 210) 
reported similarly for their own countries, giving, in 
many cases, an account of measures taken to reduce 
the beet crop. Delegates then attended the Conference 
Luncheon after which many enjoyed a restful trip by 
motor-launch along the River Thames between 
Chelsea and Greenwich. 

At the start of the third session of the Conference, 
H. E. C. Powers referred to his continuing work on 
sugar crystallization, illustrating his remarks with 
a cinemicrograph. He then provided a certain amount 
of light relief with films and slides obtained during 
recent travels in Hawaii, Japan and India. Following 
this, S. A. Morris described developments in pulp 
pressing in British Sugar Corporation factories during 
the 1960/61 campaign. Mr. MACDONALD then gave 
due acknowledgement to P. Scort, for his massive 
compilation of details of heat usage and power for 
the factories, before closing the Conference. 
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The effect of filtration efficiency on clarification. 
J. P. Hoareau. Rey. Agric. Sucr. (Mauritius), 1960. 
39, 252-259.—Tests carried out at Riche-en-Eau 
revealed that inefficient clarification could be ascribed 
to the return of insolubles in the filtrate from the 
filter station. Details are given of tests before and 
after certain modifications to the filters: these show 
a vast improvement in its efficiency. 


* * * 


How to get the most out of everyday arc welding. 
A. DuvaL. Rev. Agric. Sucr., (Mauritius), 1960, 
39, 260-263.—A general description of electric arc 
welding techniques is given and advice offered. 


* * * 


Rational imbibition and forced mill feeding. M. 
Rivigre. Rev. Agric. Sucr. (Mauritius), 1960, 39, 
284-290.—The installation of three “‘macerotors’’— 
after the Ist, 2nd and 3rd mills—for effective supply 
of water and blanket levelling has raised the imbrbition 
by 15°. In 1959 the cane carriers were replaced by 
a high-speed rubber belt (100 m/min), and a Meinecke 
chute having adjustable scrapers, a bagasse pulveriser- 
distributor and a forced feed roller. Imbibition 
efficiency rose to 25% and extraction was 80 t.c.h. 
compared with 71-6 in 1955; imbibition °% fibre was 
178 compared with 189, and pol in bagasse 1:77 
compared with 2:82. It has become possible to 
increase mill capacity by 10% while reducing mill 
speed by 10°%. 


* * * 


Some theoretical and practical suggestions on auto- 
mation. J. D. DuvaAL. Rev. Agric. Sucr. (Mauritius), 
1960, 39, 291-295.—The various electrical elements 
in types of automatic control are described with the 
aid of diagrams, and particular reference made to a 
Ward-Leonard group and an ASEA centrifugal 
drive. 
* * * 


Automation and some aspects of its application to 
boilers in the sugar industry. F. ADAM. Rey. Agric. 
Sucr. (Mauritius), 1960, 39, 296-300.—-Automatic 
control is discussed generally and as applied to boilers. 
The various facets covered include the fuel supply 
system controlled through the stoker speed; com- 
bustion air control by means of analysis of residual 
oxygen in flue gases; water level control by means 
of a float-actuated induction bridge; and steam 
temperature, controlled through a swing coil regu- 
lator. The high costs of automatic boiler control 
may be offset by trouble-free and economic running. 


* * 


Bagasse furnaces. J. M. PATURAU. Rev. Agric. Sucr. 
(Mauritius), 1960, 39, 301-317.—A survey is given of 
bagasse furnaces with 70 references to the literature. 
It includes sections on combustion problems, refract- 
ories, furnace efficiency, and future prospects, particu- 
larly in Mauritius. 
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Power consumption of electrically-operated cane knives 
and shredders. R. De FROBERVILLE and J. DUPONT DE 
R. pe St. ANTOINE. Rev. Agric. Sucr. (Mauritius), 
1960, 39, 318-320.—-Charts from wattage recorders 
at 10 factories showing the power consumption over 
24 hr by cane knives and shredders are reproduced and 
discussed. 
* 
Comprehensive evaluation of statistics of factory 
losses. T. H. Liem. Balai Penjelidikan Perusahaan 
Gula. Warta Bulanan, 1960, 156-160; through S./.A., 
1960, 22, Abs. 1079.-An index is proposed for each 
factory based on the excess of sugar losses, expressed 
as pol *% cane, over a standard value which represents 
the minimum loess obtainable in practice. This value 
(normally 1-80) is the sum of items relating to 
bagasse, molasses, muds and unknown circumstances, 
the first two being adjustable according to factory 
conditions. The excess loss is multiplied by 100 and 
subtracted from 100 to give the index, which thus 
has an optimum value of 100 and ranges downwards, 
and can at the same time be reconverted easily into 
units of pol. A mean value of 58 has been calculated 
for the industry in Java over the last five years. 
The calculation is shown in detail and the fixing of 
standards is discussed. 
* * 

Sugar cane mills. J. MESTANEK. Czechoslovak Heavy 
Ind., 1961, (1), 12-23.—A general survey of cane mill 
construction drive, and operation with illustrations 
and diagrams provided by the Lenin (Skoda) Works. 


* * 


Development and design of the S.M.R.I. integrating 
indicator for top-roller lift. A. VAN HENGEL and 
E. J. BUCHANAN. S. African Sugar J., 1960, 44, 
878-881.—An instrument for indication of top roller 
lift is described. It has two major components: 
an integrating switch box and a recording indicator. 
The switch box is mounted above a top roller flange, 
with a roller-end follower protruding into the box. 
The upper end of the follower is connected to a 
rigid cross-bar which has 10 adjustable bolts acting 
as tappets. A series of micro-switches is mounted 
above these tappets which thus compress the micro- 
switch plungers for every 0-05 inch movement of 
the follower, the number of switches closed being 
proportional to the movement of the roller flange. 
The indicator consists of 10 lamps connected through 
a kWh meter to the micro-switches. The lamps are 
arranged in a row behind a graduated translucent 
screen. The kWh meter records the total power 
consumed by the lamps and thus enables the roller 
lift to be calculated with a simple formula. On 
average, a correction of +0-025 inches should be 
added to all readings. The instrument has operated 
successfully at llovo factory. 
* 

The removal of starch from cane juice by enzymatic 
process. T. S. CHIN and T. Y. Lin. Taiwan Sugar, 
1960, 7, (9), 21-24.—-Experiments were conducted on 
starch removal using the Nicholson & Horsley 
enzymatic method'. A temperature of 70° as recom- 


mended was found inadequate while 83°, of the 
starch content of the juice was removed after 20 min 
at 80°C. Maximum starch removal was 85°, attained 
after 25 min at 80°C. Optimum pH was 5-5-6-0. 
The enzyme was destroyed at 105°C. Inversion was 
negligible but the settling rate of the treated clarified 
juice was lower, possibly a result of loss in the poly- 
electrolyte effect of starch*. 
* * * 

From production experience in the processing of raw 
sugar. P. A. Gryspin. Sakhar. Prom., 1961, (1), 42- 
44.—At Kobelyansk factory cane raw sugar was 
first processed in March 1960. After a very short 
while the sugar yield was only 77-72°,, losses were 
11-12% and the sugar content of final molasses 
6°52°% on raw sugar weight. When the evaporator 
station was omitted from the scheme, the sugar 
yield eventually rose to 90-6°,, losses were 1-04°% 
and the sugar content of final molasses 4:37°, on 
raw sugar weight. The raw sugar melt of 50-55 Bx 
is heated to 70°C, pre-limed to 1—1-2°, CaO, carbonat- 
ated and heated to 85°C before filtration. It is then 
re-heated to 85°C and sulphitated. The syrup yields 
a Ist massecuite of 91-92°Bx and a 2nd massecuite 


A survey of clarification employing continuous clarifiers 
and vacuum filters in a sulphitation factory. U. C. 
UPADHIAYA and O. N. MAEWAL. /ndian Sugar, 1960, 
10, 515-522.—A survey is presented of continuous 
clarifiers and vacuum filters, including Graver, 
RapiDorr, BMA and Eimco equipment, and the two 
basic liming techniques are described. It is pointed 
out that excessive liming at pH 8-5 should be avoided 
at higher temperatures, to prevent reducing sugar 
destruction, that continuous equipment is best for 
regular and constant juice flow, that the juice should 
be limed to pH 7, and that the cane must be free of 
contamination and disease to give satisfactory results, 
* * * 

Broader use of top roll movement indicators. L. 
Cusacus. Sugar y Azucar, 1961, 56, (1), 47, 49. 
Observations are presented on the possible appli- 
cations of top-roll lift indicators, four types of which 
are illustrated diagramatically. The indicator may 
also serve to indicate variation in the cane fibre 
content and as a guide to roll setting corrections. 
Lift varies with the cane fibre content but may also 
depend on the opening between the top roll and the 
front or back roll or on the setting of the turnplate 
or trash bar. The optimum roll setting may be 
found by comparison of bagasse and juice analyses 
for varying lifts, i.e. where a change of lift barely 
affects the analysis. The top roll must have active 
vertical movement under the fullest range of per- 
missible hydraulic pressures. A useful guide to the 
mill condition is the differential pressure between the 
rams required to maintain the top roll level. Should 
this exceed 700 p.s.i. a thorough check must be made 
on the roll alignment and wear, the condition of 
couplings, brasses, etc. 


' [.S.J., 1958, 60, 260-263. 
2 Bennetr & SCHMIDT: /.S.J., 1959, 61, 195, 328. 


} 
} 
212 


called in 


because a package i; only as good as its seal. 


THE PORTABLE 
Fischbein Bag Stitcher 


closes an average bag in a matter of seconds 
lightweight 

handles paper, jute and all other types of sack 
can be operated by unskilled labour 

the stitching is stronger than the material it seals 


operates on A.C./D.C., battery, petrol-driven generator 
and air 


The “FASEAL” crepe sealing attachment can be fitted to the 


Fischbein as an optional extra, for sealing paper sacks, to give added 
strength to the seal. 


Fixed to the MOBEELISOR, a British made mobile platform, the 


FISCHBEIN becomes the only machine in the world giving 


dual-purpose usage—portable or static. Together they streamline 
your production. 


Other T.P.E. equipment includes—Kleen-Kut portable bag opener, 


Sticla high speed adhesive bag sealer, Sack Holders, new Sample 
Extractor. 


Write today for full range of literature and you are welcome to visit our 
showrooms 


THE THAMES PACKAGING EQUIPMENT CoO. 


(PROPS.: THE THAMES SACK & BAG CO. LTD.) 


DEPT. (27) 28 City Road, London, E.C.1. Telephone: Monarch 7387/8 
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SMET 


CONTINUOUS SUGAR DIFFUSER 


. is the only one which does not submit the cossettes to any agitation during diffusion 


The DE SMET DIFFUSER is, in fact, a continuous filter across which the diffusion juice passes some twenty times in 
counter-current. 


The DE SMET DIFFUSER is the only one which has permanent cleaning of the filtering surfaces. 
Complete control of temperature and pH all along the diffuser. 
@ No coloration of the pulp @ No cossette destruction @ No loose pulp in the juice 
® No blockages ®@ No possibility of infection 


juice purity greater than that of battery juice. 
Sugar loss 0°15 — 0-20", 

Draft less than 105°, 

Steam consumption extremely small. 


Juice circulation independent of draft ® Wide range of Beet Slice 


CABLE EXTRAXSMET ANTWERP @ TEL : ANTWERP (03) 324305 & 324315 
38, AVENUE DE FRANCE @ ANTWERP @ BELGIUM 
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BEET FACTORY NOTES 


Effect of the sugar content of beet on the layout of a 
white sugar factory. G. Srrauss and H. MULLER. 
Zuckererzeugung, 1961, 5, 26-31.—An example of a 
detailed juice balance is given for a white sugar factory, 
assuming a beet sugar pol of 17-5°. This is used to 
demonstrate how to calculate the size of equipment 
required in a rebuilt or new factory. It is shown 
that despite a juice draught increase from 120 to 
127°, at a beet pol increase from 15-5 to 18-5, the 
required amount of water to be evaporated remains 
almost the same under the conditions assumed. Thus 
the evaporator station will require no enlarging. 
* * * 


Temperature calculations in a sugar factory. H. 
BaysaL. Seker, 1960, 9, (36), 10-25.—Calculations 
are presented of energy and temperature requirements 
in a 2000-tons beet sugar factory having a cube 
sugar plant. Kayseri factory is used as an example. 


* * * 


Return of pulp press water. A. Derin. Seker, 1960, 

10, (37), 21-24.—-In consideration of the return of 

pulp press water the net profit, i.e. the value of pol 

sugar recovered less the additional loss of pol sugar 

to molasses caused by the modification of purity, 

must be calculated to see if the process is economical. 
* * * 


Method of improving the removal of heavy impurities 
from beet. A. Z. Mepvepev. Sakhar. Prom., 1961, 
(1), 38-41.-Defects in the Raude stone catcher are 
enumerated, and the design of a new stone catcher 
described which is claimed to have none of the 
faults mentioned. The trap has a grid consisting of 
two shafts which arms mounted on each. The shafts 
are rotated once an hour through an angle of 90 
automatically through the shaft of a stirrer located 
in the flume above the trap. The shaft arms then 
fall into place horizontally and the trap is cleaned out. 
Any waste material will fall through the grid when 
the trap is open, but not the beet. Water at 4-5 atm. 
pressure is sprayed through nozzles along the walls 
to keep the beet afloat. 
* * * 


Disc-type filters in the sugar industry. V. A. ZAm- 
BROVSKII. Sakhar. Prom., 1961, (1), 44-47.—Disc- 
type batch pressure filters, in which the filter discs 
rotate on a horizontal shaft and the muds from which 
are removed by water, have a number of advantages, 
it is claimed. They are easy to operate, reduce the 
costs of filter-cloths and produce a clear filtrate. 
The discs consist of eight hollow frames, each en- 
closing three layers of screens with tubes for juice 
removal. The total surface of the 192 frames in each 
filter is 80sq.m. The muds are removed by water 
sprayed from nozzles, two between each disc. 
The distance between the discs is 125 mm. Tests were 
carried out on Ist and 2nd carbonatation juices, in 
which each complete filter cycle lasted 3hr. The 


filtrate was clear and the amount of wash water 
consumed 11 cu.m. per cycle (300°, on mud weight). 
The filter cloths last 20-35 days for Ist carbonatation 
and 60-70 days for 2nd carbonatation juice, i.¢. 
a total of 2:3 sq.m. per 100 tons of beet, compared 
with 3-8-4-0 sq.m. with filter presses. 

* * * 


Experience in the use of filters of the Litvinov, 
Mar’yanchik and Kheize system. A. I. STOLYAR and 
Ya. YA. SHEVCHENKO. Sakhar. Prom., 1961, (1), 
47-49.—-Further operational details are given of the 
disc filter, mentioned in the previous abstract. It 
is pointed out in an editorial footnote that these are 
batch machines and would only replace filter presses 
in factories of up to 1000 tons daily capacity. 
* * * 


Combined gas preservation of beet. A. S. KRENDEL’. 
Sakhar. Prom., 1961, (1), 62-65.—Treatment of 
stored beet with CO, from waste gases and with 
cold air ventilation is claimed to be a very promising 
and effective way in which to extend the storage 
period. A scheme for extraction of the CO, and 
pumping it to the beet is suggested. 


* * * 


Design, operation and success of plants for soil treat- 
ment of sugar factory waste waters. D. KRAMER. 
Zucker, 1961, 14, 36-41, 61-65.—A survey is presented 
of soil treatment of waste waters with 35 references 
to the literature. The following points are emphasized: 
only concentrated waste waters should be sprayed 
on to the soil, wash, flume and condenser waters 
from factories not applying re-circulation being 
unsuitable. At best the soil treatment area can be 
limited to 20 ha per 100 tons of beet per day, with a 
maximum water depth of 500 mm per campaign. 
Irrigation should be intermittent, non-systematic 
irrigation leading to inefficient purification. As a 
rule the K content of the soil will increase and the 
P.O; content decrease. If the irrigated areas are used 
as grassland the K, raw protein and starch content 
of the growth will increase, while yields of potatoes 
and beet will be considerably increased. During such 
cropping the fields should be irrigated with fresh 
water. 
* * 


Scheme for juice purification with hydrocyclones. 


S. ZaGRopzkKI. Gaz. Cukr., 1961, 63, 3-7.—Juice 
purification by means of hydrocyclones is discussed 
generally with 25 references to the literature and the 
operation and performance of hydrocyclones reported 
mathematically. A scheme is described in which 
Ist carbonatation juice is treated in two multi- 
hydrocyclones in series, the underflow from hydro- 
cyclone I going the the filters, the overflow to hydro- 
cyclone II. The underflow from this passes to pre- 
defecation or Ist carbonatation, while the overflow 
is sent to after-filtration. Progressive pre-liming is 
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automatically controlled through the juice:milk-of- 
lime ratio, the juice flow meter also controlling the 
amount of lime used in main liming and the amount 
of gas used in Ist carbonatation. Continuous 2nd 
carbonatation is automatically controlled with a pH 
meter and a flame photometer for determination of 
the lime salts in the treated juice. Multi-hydrocyclones 
replace the 2nd carbonatation mud presses, the under- 
flow passing to pre-liming. 

* * * 


The mechanical properties of the sugar beet root. 
K. Vukov. Zucker, 1961, 14, 80-86.—The mechanical 
properties of the root important to diffusion are 
discussed. They include resistance to slicing, the 
modulus of elasticity, and the diffusion constants of 
the sucrose in the beet. Methods of determining these 
factors are described. The resistance to slicing has 
been determined for 36 different beet varieties and 
varies between 1-21 and 1-52 cm.kg/sq.cm. It rises 
in a dry autumn and drops in a wet autumn. The 
modulus of elasticity depends mainly on the beet 
turgor and falls considerably with wilting. A graph 
demonstrates the linear relationship between the 
compressibility factor of a cossette column and the 
modulus of the beet at different Silin numbers. A 
graph is given showing the fall in the loss figures under 
standard conditions but at diffusion constants varying 
from 3-7 10°* to 68 x 10°*. A 10% increase in 
diffusion constant induces a 0-1% reduction in losses. 
The diffusion constant may be increased by raising 
the diffusion temperature (limited by the heat sensi- 
tivity of the beet). The diffusion constant is not the 
same throughout the beet, e.g. 3-08 » 10°‘ sq.cm./min 
in the crown and 3-7 « 10°* sq.cm./min in the root. 
It increases during the autumn growth period, and 
falls with wilting of the beet. The resistance to 
slicing is determined by heredity and climatic con- 
ditions, the elasticity modulus of plasmolysed beet 
by the treatment of the harvested beet, and the dif- 
fusion constant by heredity, ripening, growth condit- 
ions and the treatment of the lifted beet. 
* * * 


Examination of a double-scroll RT rotary continuous 
diffuser at Turbovsk sugar factory. E. T. Kova’, 
A. YA. ZAGORUL’KO, A. A. Lipets and V. N. SHCHEG- 
OLEV. Trudy Tsentr. Nauch.-Issled. Inst. Sakhar. Prom.., 
1960, 8, 3-18.—Performance data for a 4-7mdia. 1600 
tons/day RT diffuser are presented in detail. Labora- 
tory tests showed that under normal conditions about 
12°% of the juice adheres to the cossettes and is re-cir- 
culated in the cells. Graphs show the relation between 
the amount adhering and the length of cossette and 
the time taken for juice to filter off the cossette through 
the perforated bottom of a laboratory receptacle. 
From this it is calculated that the optimum speed of 
rotation is 20-21 r.p.h. Intermixing of cossettes, 
studied with a single-scroll diffuser, occurs when 
they pass through the screens, the number of such 
cossettes amounting to 5% on beet. The optimum 
cossette length, at which losses are lowest, is 12-14 m, 
100 g. Considerable crushing of cossettes occurred, 
attributed to the high temperature. large number of 
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cells and to the passage of cossettes from cell to cell. 
To prevent microbial activity in the diffuser the beet 
should be washed thoroughly and disinfected. The 
water for diffusion should be sterile. The beet should 
be subjected to double scalding with juice at 70° and 
80°C and the water for diffusion (condenser water 
containing SO,) should be of pH 6-0-6:2. Pulp 
yield was 85%, on weight of beet. The following 
results are the averages from 6 days’ diffusion: 
losses 0-43% on weight of beet at a juice draught of 
111-8%; 387 tons of beet processed per 8 hr shift; 
cossette length 13-6 m/100 g; sugar content 17-33%; 
mean diffusion temperature 67°C. Advantages are 
given as low labour requirements (1 operator), low 
sensitivity to cossette quality; ability to maintain 
uniform conditions over a long period and with 
increased throughput. Disadvantages include 
heaviness of moving parts and poor juice quality 
resulting from a long retention time. 
* * * 


Equations for the transitional processes in control 
equipment in sugar factories. B. A. EREMENKO. Trudy 
Tsentr. Nauch.-Issled. Inst. Sakhar Prom., 1960, 8, 
79-94.—The behaviour of any automatic control 
system resulting from disturbances to the normal 
processes may be expressed by mathematical equa- 
tions. The system is divided into individual elements 
or links and equations are developed for each link 
separately on the basis of a law determining the pro- 
cess in that link. Here the intermediate processes 
in the control equipment which occur with variation 
in the feed and discharge of sugar factory products 
are approximately described by linear differential 
equations. Such variations in processes as those 
which occur with changes in the feeding of beet to 
the washers, in the temperature of the juice leaving 
the heaters, in the lime content of limed and car- 
bonation juice, in the level of liquors in tanks and 
evaporators, etc., may be described by Ist order 
equations of an aperiodic link. Variations in the 
level or weight of the beet in the hoppers above the 
slicers is expressed by an equations of an integrating 
link. The equations may be used in connexion with 
the design, study and adjustment of automatic 
control systems. 
* * * 


The effect of irregularities in the flow of production 
on technological processes and their control. B. A. 
EREMENKO and A. I. TsENZURA. Trudy Tsentr. Nauch.- 
Issled. Inst. Sakhar. Prom., 1960, 8, 95-126.—The 
irregularities in the operation of equipment in sugar 
factories may be expressed by a so-called “‘coefficient 
of irregularity’ in the delivery of juice, etc. This 
coefficient may be used together with other factors to 
evaluate the efficiency of control systems. The 
irregularities are caused by occasional and regular 
fluctuations in juice flow, which are largely determined 
by the type, throughput and method of controls of 
the diffuser and the juice pumps. Means of over- 
coming the irregularities and the different processes 
involved are discussed, with particular regard to the 
control methods. 
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Suma freducts 


INSTRUMENTS FOR JUICE 
EXAMINATION 


Colloids 


Colloids in juices retard boiling, increase viscosity, hamper efficient 
work in the centrifugals, and generally reduce the capacity of the factory. 
They should be removed during the clarification stage tofprevent these 
difficulties in the sugar house. 


The COLLIMETER is che first instrument to permit comparison 
of the colloid-removing efficiency of aliernative clarification procedures. 
This is done on the basis of the quantity of a standard dyestuff required 
to bring a sample in a cataphoresis cell to the iso-electric point as observed 


through the microscope. 


Our Type E 1tONOMETER is a special 
high-accuracy pH meter designed for those 
requiring a greater accuracy than the 0.05 pH 
of our A.C. mains model (Type F) and the 
small low-price mecdel (Type C). Battery- 
operated to eliminate power fluctuations, it 
embodies a number of circuit refinements to 
give an accuracy of the high order of 0.02 
PH and it can also be used as a millivoltmeter. 
Temperature correction between 5° and 
35 C is set using a manual control (we do not 
recommend automatic temperature correction 
for high-accuracy work). The meter is supplied 
complete with glass electrode, silver/silver 
chloride half-cell and special quick action 
electrode stand. 


Ash 


The Type G SALOMETER for elec- 
tronic determination of the ash content 
of sugar products retains the well-known 
characteristics of previous models, such 
as knife-edge accuracy, simple magic-eye 
tuning, and also is provided with 
temperature compensation (2°,, per°C), 
a main dial calibrated in micromhos for 
simplified calculation, a new power 
factor system to extend its range, and 
a special quick-action electrode system. 
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COMPLETE 


Sole Makersof S&S TIGA Fe 


MULTIPLEX FILM 


EVAPORATORS FA CTORIES & REFINERIES 


DISTILLERIES 
ABSOLUTE ALCOHOL 
& CHEMICAL PLANTS 


This illustration shows one of our Three 


Column Continuous Working Steam Stills 


for the production of high quality high 


strength alcohol. 


BLAIRS 


WOODVILLE STREET, GLASGOW, S.W.| 


Cables: ‘‘Blazon, Glasgow”’ 


London Office: 36 GROSVENOR GARDENS, S.W.1. Cables: ‘‘Multivap, Sowest, London’’ 


Patents on the Reactions of Sugars. M. Hunt. 
57 pp: 6 » Yin. (Sugar Research Founda- 
tion Inc., 52 Wall Street, New York 5, 
N.Y., U.S.A.) 1961. 

The first edition of this book was published in 
1947. The present edition covers the period from 
1947 to the start of 1960 and includes the material 
from the previous edition, but rearranged. The 
patents have been selected generally on the basis of 
three criteria: the reaction leads to a chemical com- 
pound or resinous material, involves sugar or invert 
sugar, and the reactant is a sugar rather than a sugar 
derivative. The reactions are grouped alphabetically 
under the major non-sugar reactants rather than 
products, which are listed in an index at the back. 
The majority of the patents are issued by the U.S., 
but some British, French, German and Japanese 
patents are also cited, all specifications being listed 
separately. 

* * * 


Plant Analysis and Fertilizer Problems. Edited by 
WALTER REUTHER. 454pp; 6 x Qin. 
(American Institute of Biological Sciences, 
sponsored by the American Potash Institute, 
1102 Sixteenth St., Washington 6, D.C.) 
1961. Price: $8.00. 

This work is a verbatim record of the papers read 
at the third colloquium on Plant Analysis and Ferti- 
lizer Problems held in Montreal in connexion with 
the Ninth International Botanical Conference. The 
30 papers fall into two groups: the first, plant analysis 
and crop fertilization with three sections, deciduous 
fruits and vines, citrus. and row and plantation crops, 
the second, basic studies, also falling under three 
heads, uptake, interactions and balance of ions and 
influences of mineral. on organic nutrition and influ- 
ences of environment, growth and other factors on 
plant composition. 

Plant analysis arose as an alternative to soil 
analysis as a means of determining fertilizer require- 
ment. The latter was frequently found, as physio- 
logical knowledge of plant processes grew and the 
purely chemical interpretation of those processes 
waned, to be an insecure guide for fertilizer appli- 
cation, not the least disadvantage being the wide 
range of availability of several of the nutrient elements 
as measured at different seasons. A further disad- 
vantage lay in the cost of labour involved in the 
complex lay-out of plot experiment required to meet 
statistical demands. Behind plant analysis lay the 
idea that, by using the plant as its own analyst, the 
interactions between the nutrient elements with each 
other and the soil complex, so difficult to determine 
by direct chemical means, would be eliminated. 


That this basic idea is sound, is apparent from the 
extent to which plant analysis is becoming gradually 
adopted, with Hawaii taking the lead in the case of 
sugar cane. But that the matter is not simple is 
becoming clear as investigation proceeds; there are 
found to be many limiting factors, such as the opti- 
mum tissue for use in any particular plant, season 
changes as influencing the point of deficiency and, 
not least, what may be summed up és environment 
factors, among which soil humidity ranks high. 

The present volume is an admirable exposition of 
the extent of the research now in progress and, not 
the least in interest is the final discussion, led by 
W. ReuTuer, dealing with these limitations of plant 
analysis as a research and diagnostic tool. 


* * * 


Advances in carbohydrate Chemistry. Vol. 15. M. L. 
Wo crroM and R. S. Tipson. 445 pp; 6 8 
in. (Academic Press Inc., 11 Fifth Avenue, 
New York 3, N.Y., U.S.A.: Academic Press 
Inc. (London) Ltd., 17 Old Queen St., 
London S.W.1.) 1960. Price: $14.00; 
112s Od. 


The eminent contributors to the latest volume of 
this series provide a group of monographs on a number 
of varied topics. While these are of little use to sugar 
factory chemists, a number will be of considerable 
help to those having an interest in the pure chemistry 
of the product. Such include the sections on “‘Con- 
stitution and physico-chemical properties of carbo- 
hydrates’ by CaPoN and OverREND, “Methods in 
structural polysaccharide chemistry”’ by BouveNT and 
LINDBERG, ““The carbonates and thiocarbonates of 
carbohydrates’* by HouGu er a/. **‘Dextran: Structure 
and synthesis’”’ by NeELY provides a comprehensive 
account of this material, so troublesome in the sugar 
factory and so useful as a blood plasma extender. 


* * * 


Memoria de la XXXIII Conferencia Anual de la Asoci- 
acién de Técnicos de Cuba. 180 pp: 7 
10 in. (Asociacién de Técnicos Azucareros 
de Cuba, Calle 19 No. 9, Entre N y O, 
Vedado, Havana, Cuba.) 1959. Price: 
$10.00. 


After lists of founder members, honorary presi- 
dents and members, ex-presidents, advisory council, 
associated firms, officers for 1959 and 1960, appears 
a number of obituaries and an index to the papers 
presented, followed by their texts and a set of abstracts 
in English. The volume is strikingly thinner than those 
of recent years. 
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Determination of ethanol in yeast-fermented liquors 
by gas chromatography. I. R. Hunter, E. W. COoLe, 
and J. W. Pence. J.A.0.A.C., 1960, 43, 769-771.— 


A quantitative method of ethanol determination 
was compared with the A.O.A.C. distillation-plus- 
refractometer method at present widely used. The 
column packing in the new method was prepared by 
dissolving 8, §$-oxydipropionitrile in acetone and 
mixing in firebrick, then evaporating to give a free- 
flowing material. The column itself was in the form 
of a }-in copper tube wound in a 6-in dia. spiral so 
that it could be held in a 1-gal Dewar flask. A series 
of fermented liquors were prepared containing set 
amounts of certain ingredients and 30 mi quantities 
injected through a rubber septum into the base of 
the column. Helium, at 80 ml/min, was passed into 
the column through another inlet, and the exit gases 
passed through a combustion train-furnace at 600°C 
and dehydrating tube. The gas chromatograms 
showed only a single peak which was indentified as 
ethanol by comparing retention volumes. The area 
under the recorder graph peak is directly proportional 
to the alcohol weight. Results show the refractometer 
method to give very slightly higher values, probably 
because other alcohols were determined besides 
ethanol. Both methods accounted for 98°, of added 
alcohol. The gas chromatographic method is recom- 
mended as it is faster (10 min compared with | hr 
for the other method), specific and requires only very 
small samples (30 mg). 


* * * 


Methods of estimating the technical value of sugar 
beet. J. DupourG, P. Devitters and P. NaFFA. 
Sucr. Frang., 1960, 101, 267-280, 1961, 102, 1-6.— 
A series of techniques is described whereby comparable 
evaluation of beets may be achieved. A 200 g sample 
of beet is subjected to extraction with 200 ml of water 
in a “Turimix’’ disintegrator at 12,000 g for 3 min and 
filtered for analysis. Standard diffusion juice was pre- 
pared by extracting cossettes from the beet sample 
for 3 hr at 70°C in a water bath with prior heating 
from and subsequent cooling to 20°C. The pol 
content of the pulp is determined by “Turmix” 
extraction. By following the diffusion juice sugar 
content refractometrically the “‘diffusibility’’ of the 
beet can be recorded. The juice yields a precipitate 
| proteins (determined by N analysis), pectins (assayed 
by decarboxylation) and metals (analysed by flame 
photometry)|; addition of 5 volumes of ethanol 
yields a further precipitate [ proteins, pectins, metals 
and amino acids (determined by hydrolysis and 
chromatography)}; evaporation in vacuo and ad- 
justment to pH 4-5 provides a further precipitate on 
cooling (proteins). Adsorption on a strong cation 


exchanger followed by elution with N NH,OH 
yields a fraction containing betaine (determined by 
isolation using a mixed-bed resin and subsequent N 
determination) and amino acids (determined by 
paper chromatography). Elution of the resin with 
3N HCl affords a fraction containing metal ions 
(K*,Ca*~* and Mg®* *), determined by flame photo- 
metry. The original resin effluent, passed through a 
strong anion exchanger yields an effluent which by 
chromatography is analysed for raffinose, glucose 
and fructose, while elution with N HCI gives a fraction 
containing pyrrolidone carboxylic acid and cyclised 
aspartic acid (determined by a combination of N- 
analysis, decarboxylation and chromatography) and 
organic acids (determined by chromatography). 
Analytical results are tabulated profusely and the 
effect of beet storage on the amino acids is discussed. 
Dry marc, the insoluble from the original **Turmix” 
disintegration, is filtered and washed with cold water 
until the Molisch test for sugar is negative, then 
with 50°, alcohol, and vacuum-dried. Variation in 
the part of the root and from beet to beet are discussed. 
Hydrated marc is determined by rasping and ex- 
tracting with water. Dry marc was re-hydrated by 
placing in a sugar, chloride or hyposulphite solution 
of known concentration to find the “water of hy- 
dration” absorbed by the marc. This is given by 
100 P (p' — p), 
Mp 

M is the weight of dry marc, and p, p’ are the origina/ 
sugar concentration and the increased concentration 
after absorption.) At temperatures of 20-90 with a 
20% sugar solution (by weight), hydration was about 
50°,: hydration decreased in the presence of lead 
subacetate. 


where P is the weight of sugar solution, 


* * * 


Colorimetry of sugars by the camphor-sulphuric acid 
reaction. Y. Matsuo and A. NAnsa. J. Ferment. 
Technol., 1960, 38, 188-192; through S./.A., 1960, 
22, Abs. 1133.—J. Hadi’s colorimetric method for 
determining sucrose by reaction with a 1%, solution 
of camphor in H,SO,' was tested on fructose, glucose 
and xylose solutions. In each case 2 ml of the solution 
in a cooled test tube were slowly mixed with 3 ml of 
the reagent. The tube was then heated in a constant 
temperature water bath and then cooled again: the 
absorption was then measured within 10 min by 
means of a photoelectric colorimeter. With glucose 
and concentrated H,SO, reagent, heating for 20 min 
at 100°C was needed, but the blank test then also 
produced strong colour, so that the method is un- 
suitable for glucose. With more dilute H,SO, (3 


1 1.S.J., 1959, 61, 252. 
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PRECISION INSTRUMENTS 


Pan Refractometer 


This instrument Is 
arranged for direct 
attachment to the 
vacuum pan or to the 
circulating system. 


Details of this and 
other models supplied 
on application. 


Bellingham & Stanley Ltd. 


DEPT. |, 71 HORNSEY RISE, LONDON, N.19 
PHONE: ARCHWAY 2270 


SUGAR CANE LOADERS 


Broussard patented “‘Flex-Boom’’ Loader mounted on an International 
BTD-s tractor, with push piler for Trinidad 


2000 ib minute (Under Louisiana conditions), capacity 
(54 in. opening) 1500 Ib., load clearance 12 ft., loading radius 10 ft. to 
12 ft., boom swing, front to right, 100°. 

The Broussard heavy duty ma type loader is also available for instal- 
lation on the Caterpillar -4, Track-Marshall, International TD-9, 
Allis-Chalmers HD-6, John Deere 440 crawler, Fordson-Major and Inter- 
national B 450 as wel) as various USA whee) tractors. 

Extremely simplc in design with few wearing parts and with perfect 
operator visibility on both wheel and crawier tractor installations, the 
Broussard Loader may be easily installed at the destination on tractors 
already in hand and quickly removed at the close of the harvest. 


Manufactured by 
BROUSSARD MACHINE COMPANY 
ST. MARTINVILLE, LOUISIANA 
Export Division 
LOGAN PERKINS LTD.—SUGAR MACHINERY 
P.O, Box 123, Nassau, Bahamas. 


POWER PLANT 


FROM STOCK 


625 kVA 400 volts 3 phase 50 cycles DIESEL ENGINE 
DRIVEN ALTERNATOR SET incorporating 800 h.p. 
vertical 8-cylinder 2-stroke cycle engine by Crossley Bros., 
type HSL.8. Direct Coupled at 500 r.p.m. to alternator 
by General Electric Co., revolving field, with direct coupled 
exciter and switchgear. 

562 kVA DIESEL ENGINE DRIVEN ALTERNATOR 
SET incorporating 660 h.p. vertical 6-cylinder 4-stroke 
cycle engine by Mirrlees Bickerton & Day, type HFB.6. 
Direct coupled at 375 r.p.m. to alternator by British 
Thompson Houston, at present wound for 6-6 kV, but we 
can provide a transformer or rewind for 440/400 volts 
3 phase 50 cycles supply Revolving field machine with 
direct coupled exciter and switchgear. 


450 kVA 400 volts 3 phase 50 cycles DIESEL ENGINE 
DRIVEN ALTERNATOR SET incorporating 540 h.p. 
vertical 6-cylinder 4-stroke cycle engine by Ruston & 
Hornsby, type VEBX.6. Direct coupled at 500 r.p.m. to 
alternator by Brush Electrical, revolving field, with exciter 
and switchgear. 

375 kVA DIESEL ENGINE DRIVEN ALTERNATOR 
SET incorporating vertical 7-cylinder 4-stroke cycle engine 
by National, type R4UA7. Direct coupled at 600 r.p.m. 
to alternator by Brush Electrical, at present wound for 
3-3 kV, but we can provide a transformer to step down to 
400 volts 3 phase 50 cycles supply; revolving field machine, 
with direct coupled exciter and switchgear. 


800 kW 400 volts 3 phase 50 cycles 4-wire back pressure 
type STEAM TURBO ALTERNATOR SET by the 
English Electric Co., incorporating turbine designed to 
work with steam at 185 p.s.i.g., 620°F. temperature, 
exhausting against 25 lb. back pressure, speed 6000 r.p.m. 
Turbine direct coupled through gearbox to alternator, 
speed 1500 r.p.m., with exciter and switchgear. 


THREE 600 kW 400 volts 3 phase 50 cycles 4-wire geared 
back pressure STEAM TURBO ALTERNATOR SETS, 
each incorporating turbine by G. & J. Weir designed to 
work with steam at 200 p.s.i.g., slightly superheated, 
exhausting against 10lb. back pressure. Direct coupled 
through gearbox ratio 4:1 to alternator by the English 
Electric Co., 1000 r.p.m., with direct coupled exciter and 
switchgear. 

400 kW 500 kVA 400 volts 3 phase 50 cycles 4-wire back 
pressure type STEAM TURBO ALTERNATOR SET 
by British Thomson Houston, incorporating turbine rated 
to give the above output when supplied with steam at 
150 p.s.i.g., 100°F. superheat, exhausting against 15 Ib. 
back pressure. Direct coupled at 3000 r.p.m. to alternator 
with exciter and switchgear. 


*% 200 kW 415 volts 3 phase 50 cycles STEAM ENGINE 


DRIVEN ALTERNATOR SET incorporating Belliss & 
Morcom compound engine rated to develop 290 h.p. 
plus 5/10°, overload when supplied with steam at 120 
p.s.i.g., 450 F. total temperature, exhausting against 15 Ib. 
back pressure. Direct coupled at 428 r.p.m. to alternator 
by Lancashire Dynamo & Crypto, with direct coupled 
exciter and switchgear. 


These are representative items from our wide range of new 
and reconditioned Plant. Comprehensive stocks also include: 


Machine Tools, Hydraulic Plant, Process Plant, Contractors’ 
Plant, Lifting and Mechanical Handling Equipment. 


May we put you on our mailing list? 


SONS & COMPANY LTD 


ESTABLISHED 1634 
LONDON, W.12 Cables OMNIPLANT, TELEX, LONDON 


a 4, 
*« 
5 a= 
| 
. 
|. 


LABORATORY METHODS AND CHEMICAL REPORTS 


volumes of concentrated H,SO, to | volume of H,O), 
fructose and xylose could be determined in the 
presence of glucose. A fructose solution required 
heating to 60°C for 30 min, the colour being measured 
at 500 mu: a 0-005°, (w/v) content could be deter- 
mined, in the presence of 10 times as much glucose, 
with an error of > 4%. A 0-005°% xylose content 
could be determined with the same accuracy in the 
presence of up to five times as much glucose, the 
colour being measured at 470 mw after heating at 
60°C for 3 hr. For fructose or xylose solutions 
without glucose, heating with the reagent (1°, camphor 
in 3:1 H,SO,) at 100°C for 6 min and 10 min, res- 
pectively, was found suitable. Fructose could be 
determined in the presence of 50 times as much 
xylose when the heating was for 30 min at 60°C. 


* * * 


Colorimetry of fructose in molasses and in caramel by the 
resorcinol-thiourea method and the cysteine-carbazole 
method. Y. Matsuo and A. NANBA. J. Ferment. 
Technol., 1960, 38, 184-188; through S./.A., 1960, 
22, Abs. 1134.—-Samples of cane molasses from 
Java and the Philippines (Bais and San Carlos), and 
of beet molasses from France and Hokkaido, were 
each subjected to each of five methods of purification: 
(1) filtration alone; (2) filtration and treatment with 
activated carbon; (3) basic lead acetate and Al,(SO,), : 
(4) neutral lead acetate and Na,CO,; (5) ion- exchange 
resins ““Amberlite Ir-120°° (H type) and ‘‘Amberlite 
IRA-140°" (OH type). The fructose content was 
then determined in each sample by the resorcinol- 
thiourea and the cysteine-carbazole methods'. For 
comparison, fructose was also determined by finding 
the total sugar by Bertrand’s method or (after 
purification by ion-exchange) Hemmi’s modification 
of Bertrand’s method, and subtracting the glucose 
content measured by Hayashi’s iodine titration 
method. None of the methods gave accurate results 
except in the case of samples purified by ion-exchange: 
the two colorimetric methods gave similar results 
and the values obtained varied from 88-5 to 101-5% 
of the value found by the Bertrand etc. determination. 
For all molasses, except that from Bais, the total 
sugars were about twice the amount of fructose. The 
resorcinal-thiourea method was the more convenient 
and quicker procedure. Reducing sugar contents in 
starch caramel and sugar caramel, measured by the 
micro-Bertrand method, were similar. The values 
for fructose by the two colorimetric methods were 
widely different, but both showed higher contents 
in sugar caramel than in starch caramel. Tests with 
sucrose solutions, with and without addition of 18 
different amino acids, showed that the presence of 
alanine, aspartic acid. glutamic acid, glycine or 
histidine caused a marked increase in the apparent 
values. 
* * * 


The hand sugar refractometer. ANON. Zucker- uw. 
Susswarenwirtsch., 1961, 14, 19-21.—This type of 
refractometer is described and its applications 
discussed. 


Rapid determination of colloids in diffusion juices by 
means of quaternary ammonium compounds. F. 
AMDING. Zucker, 1961, 14, 32-36.—A raw juice 
sample is filtered through thick wadding to remove 
coarse impurities (pulp, sand, etc.) and heated while 
NaOH is slowly added to make it highly alkaline. 
At 70°C a quaternary ammonium compound 
(dodecyldimethylbenzylammonium chloride or dod- 
ecyldimethyl-3,4-dichlorobenzylammonium chloride) 
is added and the resultant precipitate filtered off, 
washed and dried before weighing. Optimum con- 
ditions were: pH 11-12 at 70-75°C with addition of 
0:-4-0-5 g ammonium compound per 100 ml raw 
juice. The relationship between the amount of am- 
monium compound and the amount of flocculated 
material is demonstrated by tabulated results, in 
which maximum deviations from the mean were 
below 5°,. Chloride present as anton in the quater- 
nary compound was present only in the filtrate, the 
flocculate consisting of addition compounds formed 
by the colloids with the positive constituent of the 
quaternary compounds. The colloid content consti- 
tutes approximately 50°, of the flocculated material. 
Determinations of the colloid content of raw juice 
from continuous diffusion showed that the colloid 
content generally increases with the sugar content, 
and with increase in retention time. 
* * * 


Modern techniques in pilot plant experiments. L. F. 
MarTIN, W. F. Guitpeau and W. W. BINKLEY. 
Sugar vy Azucar, 1960, 55, (12), 50-54.--Details are 
given of pilot-plant tests in which C-labelled glucose 
was added to refrigerated mixed juice from about 
2 tons of N:Co 310 cane. The juice (about 300 gal) 
was re-heated and clarified continuously at the rate 
of 50 gal/hr, evaporated and the syrup boiled in a 
a 4 cu.ft. pan. About } of the A-massecuite was 
used with dilute A molasses for a B strike. The 
B molasses was subjected to carbon column chromato- 
graphy, membrane diffusion and radio-assay. Chrom- 
atography isolated 3 fractions: monosaccharides, 
sucrose and sugar polymers, which were present at 
16%. 60:40°, and 6-5°, (the first two expressed as 
lyophilized solids). The monosaccharide fraction 
was treated chromatographically on a column of 
fuller’s earth and yielded the equivalent of a D-glucose 
content in the original juice of 20-3 Ib, which compares 
well with the estimated value of 23 Ib. The sugar 
polymers isolated by dialysis were radio-active, 
indicating participation of the labelled glucose in 
their formation. Radio-assay revealed a 1-1°% content 
in the molasses of the more complex polymers. The 
polymers were less complex than those in cane 
final molasses*. 


Importance of colour in the cane sugar industry. 
A. Martin. Bol. Ofic. A.T.A.C., 1961, 19, 508-513. 

The historical use of colour as a standard of sugar 
quality is discussed and a comparison drawn between 
visual estimation and spectrophotometric examination 


2 1.S.J., 1960, 62, 36, 187. 
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The hemicellulose from bagasse. I. Nature of the 
sugars present. B. C. Banersee, S. Bose and S. 
MuKHERJEE. Sharkara, 1960, 3, 125-129.—-Hemi- 
cellulose isolated from bagasse was hydrolysed and 
neutralized with barium carbonate to yield two 
fractions, identified by paper chromatography as a 
barium galacturonate and a mixture of neutral sugars. 
including D-xylose. D-glucose, L-arabinose and an 
unidentified sugar of Ry, 0-26. 


* * * 


Studies on the l-glutamic acid fermentation of beet 
molasses. I. Basic research. K. KoOBAyasHi, N. 
Nunoko, K. Sato and N. OGAwa. J. Ferment. 
Technol., 1959, 37, 440-449; through S./.A., 1960, 
22, Abs. 1117.—Three strains of Brevihacterium 
isolated from earth in Hokkaido were tested for 
fermentation of sucrose or beet molasses solution in 
test tubes, Sakaguchi flasks and jar fermenters. Each 
produced about 30°, of glutamic acid (on sugar). 
except one strain in the test tubes. Urea, KHPO,, 
MgSO,, meat extract and peptone were added to 
the solutions. In test tubes containing a mixture 
of 5° sucrose solutions and 9° molasses solution 
in different proportions, the glutamic acid yield was 
a maximum with 25°% of the molasses in the mixture. 
Excess Mg apparently inhibits the fermentation of 
molasses, but this is nullified by adequate aeration. 
The yield with one strain was increased by addition 
of thiamine. In jar fermentation the optimum rate 
of aeration was 2 litres/min/5 litres of molasses 
medium. Fermentation with the best strain in 200 
litre tanks, with 35 litres of air/min/100 litres of 
molasses medium, gave a 40°, yield in 60 hr. 


* * * 


Studies on the _-glutamic acid fermentation of beet 
molasses. Il. K. KoBayasui, N. NUNOKO, K. SATO 
and N. OGawa. J. Ferment. Technol., 1960, 38, 
288-293: through S./.A., 1960, 22, Abs. 1118. 
A new strain of Streptomyces (called **A”’ strain) has 
been isolated from soil during research for glutamic 
acid-producing micro-organisms. The taxonomic 
characteristics and the relations between shaking 
conditions, aeration and glutamic acid production 
are reported. A yield of 39°, of glutamic acid, on 
sugar, has been obtained in a shaking tube or jar 
fermenter; in a tank (200 litres of broth) the yield was 
about 31%. 


* * 


Prehydrolysis of bagasse. J. R. DE LA VeGa, A. Soto 
GONZALEZ and E. RAMOS RODRIGUEZ. /nstituto Cubano 
de Investigaciones Tecnoldgicas, Serie de Estudios 
sobre Trabajos de Investigacién, 1960, (10), 35 pp; 
through S./.A., 1960, 22, Abs. 1123.—The selective 
hydrolysis of the pentosans in bagasse to be used for 
cellulose pulp manufacture was investigated. The 
hydrolysis was effected with water in a pressurized 
vessel heated above 150°C on an oil bath. During the 
treatment partial dissolution of all three main constitu- 
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ents of the bagasse (cellulose, pentosans, lignin) occur- 
red. The percentage of pentosans removed tended to 
be larger than that of cellulose. About 18% of the 
dissolved pentosan was converted to furfural. In- 
creased time of reaction and/or pressure decreased the 
percentage of pentosans remaining in the bagasse. 
Increased reaction time also gave a higher percentage 
of total bagasse solids dissolved and increased 
degradation of the cellulose, as shown by the degree 
of polymerization. Tests were also made in a nitrogen 
atmosphere to exclude the effect of oxygen and to 
obtain better reproducibility of results. Less dis- 
solution of pentosans and less cellulose degradation 
were observed. Results are fully presented in tables 
and graphs. 


* 


Present methods of molasses utilization. A. DRasikow- 
SKA. Gaz. Cukr., 1960, 62, 364-368.—A survey, with 
23 references to the literature, of molasses utilization. 
Three sections cover utilization of non-sugars from 
molasses with high-temperature fermenting, bio- 
logical methods of non-sugars utilization, and 
isolation of the organic components of the non-sugars 
by chemical means. 
* * * 


Sucrose monoacetate. O. K. KONONENKO and I. L. 
KESTENBAUM. J. Appl. Chem., 1961, 11, 7-10.— 
Sucrose monoacetate was produced by dissolving 
sucrose (114 g) in pyridine (1000 ml), heating to 90°C 
with stirring, and adding acetic anhydride dropwise 
(37-5 g). After 4-5 hr at 90°C the pyridine and acetic 
acid are distilled off and the residue extracted with 
400 ml isopropanol with continuous stirring and 
heating. On cooling of the combined isopropanol 
extracts, sucrose monoacetate crystallizes out. 
Addition of benzene to the mother liquor or evapor- 
ation to dryness gives more monoacetate, bringing 
the yield to 95-97°, of theoretical. The product 
contains about 0-2-0-6°, free acid (as acetic acid), 
and 0-6-0-9% invert (on total sugar). The saponi- 
fication number and OH number were close to 
theoretical. Descending paper chromatography with 
butanol saturated with water as solvent and a perm- 
anganate-periodate spray reagent revealed the presence 
of two higher acetates with Ry values of 3-51-3-7 and 
9-5-10-0. The sucrose monoacetate Ry value was 
2:41-2:61. The higher acetates may be removed by 
recrystallization or washed out with benzene. The 
degree of hygroscopicity of the monoacetate was 
compared with that of certain alcohols. The results, 
in descending order, were ethylene glycol > glycerol 

-sucrose monoacetate > sorbitol. The applications 
of the monoacetate as a humectant instead of sorbitol, 
to intensify food flavours and as a food preservative 
are discussed. 

* * 


Sugar—a chemurgic crop. E. W. Greene. Sugar J. 
(La.), 1961, 23, (9), 21-22._-Sugar by-products and 
their uses are reviewed. 


3 
2 
: 
218 
ae. 


ju 
{eg 


= 


il 


i 


| 


i 


t 


UNITED KINGDOM 


Removal of pulp (sugar) from a centrifugal drum. 
AB. LANDsveRK, of Landskrona, Sweden. 860,063. 
2nd October 1959; Ist February 1961.— The ploughing 
mechanism of the centrifugal illustrated comprises 
a blade 12 mounted on arm 13 which is carried by 
rod 14. This moves in the guide sleeve 11 so that the 


plough moves from the position indicated at A hori- 
zontally to that indicated at B and then downwards, 
to position C. To facilitate discharge of sugar, com- 
pressed air supplied through pipe 17 (supported 
flexibly by spring 18) is directed through a nozzle 
fastened to the end of arm 13 and directed down- 
wardly so that sugar loosened by the plough blade is 
carried in an air suspension through the discharge 
opening 8 without tending to clog it. 

* 


Beet harvesters. C. J. StexetTee, of Driewegen (Zuid 
Beverland), Holland. 867,178. December 
1959: 3rd May 1961. 


* 


* * 


* * 


Control systems for electric motors driving sugar 
centrifugals or similar plant. ZAvopy V. I. LENINA 
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PLZEN NARODNI PopNikK, of Plzen, Czechoslovakia. 
867,458. 13th March 1959; 10th May 1961.—The 
centrifugal is driven by a normal asynchronous 
squirrel-cage or slip ring motor | which during the 
working cycle is successively connected to voltages 
of various frequencies values of which correspond 


to the required centrifugal speeds. One of the fre- 
quencies can be constituted by the supply network 
itself to which the motor is connected, e.g. during the 
starting period until full speed is reached and the 
motor | requires the maximum power input. For 
obtaining the other speeds a simple frequency changer 
is provided, consisting of a number of slip-ring 
machines 2 driven by a common motor 3, preferably 
a squirrel-cage motor, over suitably chosen trans- 
missions, preferably with V-belts. In this manner the 
maximum speed of the centrifugal is attained quickly, 
regenerative braking being afforded when the motor 
1 is Operated at lower speeds, as with change-pole 
motors. It would also be possible to provide a further 
slip-ring machine 2 for securing the discharge speed 
necessary with flat-bottomed centrifugals. 

* 


Anion exchange resins (for decolorization of sugar 
solutions) and their preparation. ROHM & Haas Co., 
of Philadelphia 5, Pa., U.S.A., 867,477. 29th October 
1957; 10th May 1961.—-The insoluble, porous, colour- 
removing resins are the reaction products of a tertiary 
amine with a cross-linked copolymer of a monomer 
mixture containing (a major molecular proportion of) 
an aromatic monovinyl hydrocarbon component 
(styrene) and (<0-05 and +4 mole % of) an aromatic 
polyvinyl hydrocarbon component (divinylbenzene) 
which copolymer has been treated with a halo- 
alkylating agent, to confer on it halo- (chloro- or 
bromo-) alkyl (C, — C,) groups (chloromethyl 
groups), mixed with (10-40°, on copolymer weight 


* 


Copies of Specifications of United Kingdom Patents can be obtained on application to H.M. Patent Office, 25 Southampton. 


Buildings, London, W.C.2. (priceZ3s. each). 
Patents, Washington, D.C. (price 25 centsgeach). 
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of) a dialkoxyalkane in which both alkoxy groups 
are attached to the same carbon atom (dimethoxy- 
methane, ethane, -butane, -hexane, -nonane). 


* * 


Recovery of non-sugar substances (as animal fodder) 
arising from the purification of sugar beet juice. 
BERGEDORFER EISENWERK A.G. ASTRA-WERKE, of 
Hamburg-Bergedorf, Germany, and SUDDEUTSCHE 
Zucker A.G., of Mannheim, Germany. 867,620. 
12th March 1959; 10th May 1961.—-Raw juice is 
limed to pH 10-8-11-2 (0-10-0-15°% CaO by vol.) to 
bring about complete flocculation, up to 10-40°% on 
raw juice of thin sludge being returned before or 
during the liming. Further lime is added to a total 
of 0-3° CaO and this then reduced by gassing with 
CO, to an alkalinity of 0-05-0-06°, CaO. Continuous 
sedimentation yields a thin sludge and a liquor, the 
volume ratio being 1:3-3-5. Part of this thin sludge 
is returnable to the original liming; the remainder 
is concentrated in a centrifugal separator to give a 
liquor and a sludge concentrate. Material suitable 
for fodder (molasses, pressed pulp) may be added to 
this sludge concentrate which is then freed of air and 
filtered; it may alternatively be dried and pulverized 
in an unmixed state. 


* * 


Diffusion tower for beet or cane. ZAVODY VITEZNEHO 
UNoRA NARODNI PODNIK. 868,296. 17th June 1959; 
17th May 1961.—The lifting worm conveyor 3 in 


1961 


the tower | is carried by a tubular shaft 2. It has 
an oblique upper conveying surface 4 and an oblique 
bottom surface 5 of reverse inclination and fitted at 
their junction line with a peripheral helicoidal tape 
6 to prevent excessive compression between the 
screw and inner surface of the tower. The shaft 2 
is supported by bottom pin 7 and driven at its lower 
end by gear 8. Cossettes are introduced through 
chute 9 into the shaft 2 and conveyed downward by 
worm conveyor 10, also equipped with oblique 
faces of reversed inclination, and driven from above 
through gear 11. The cossettes are discharged from 
shaft 2 along a curved chute directly to the conveying 
surface of the lifting worm 3 which has at its lower 
end a curved edge in the plane which is at right angles 
to the worm axis. The edge is fitted with a scraper 14 
which lifts cossette particles from the diffuser sieve 
15. Supply water is provided through connexion 16, 
pulp press water entering through connexion 17. 
Juice leaves the tower through exit 18, while spent 
cossettes leave by way of recess 19 in the tower wall 
and discharge chute 20. 


* * * 


Beet topper knives. THE CATCHPOLE ENGINEERING Co. 
Lrp., of Bury St. Edmonds, Suffolk, and E. DonaLp- 
son, of Carnoustie, Angus, Scotland. 868,429. 9th 
December 1959; 17th May 1961. 


* * * 


Juice traps or (entrainment) separators for vacuum 
evaporators. GUTEHOFFNUNGSHUTTE STERKRADE A.G., 
of Oberhausen, Rhineland, Germany. 868,536. 
26th October 1959; 17th May 1961.—Inserted into 
the top of a vacuum evaporator | is a frustroconical 
double shell 2, 3 the upper shell being welded at its 
outer rim to the inner rim of the evaporator. Plates 
4 which are tengential to a circle somewhat smaller 
than the opening of the conical shell are provided in 


14. 9 
70 
i\ 
| 3 17 
> 


well-fed rollers 


Intermediate carriers feeding cane fibre between 
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slat assembly with laps leading or trailing. 


Other roller and pintle chains suitable for inter- 
mediate carrier work can also be supplied. 
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PATENTS 


annular distribution between the shells, spacing 
them apart and providing a guide for the vapour 
leaving the evaporator. A cone valve 6, operated by 
shaft 7, is arranged to close the opening in the upper 
shell 2 (as shown) or in its lower position to close 
the corresponding opening in shell 3. Another 
frustroconical shell 8 of steeper angle is welded at 
its lower end to shell 2 with its upper edge 9 cut at 
an angle and projecting into separator housing 5. 
In operation the valve 6 is kept in its lower position 
whereby vapours are directed by plates 4 into a 
gyratory movement which is continued in shell 8 
and housing 5, the vapours leaving for the condenser 
through pipe 14. Juice particles entrained in the 
vapour are thrown by centrifugal force onto the 
inner wall of shell 8 and housing 5. These have open- 
ings Il and 10, respectively, through which the 
collected juice passes, draining through pipe 12 and 
valve 13 into the evaporator body 1. 
* * * 


Glutamic acid from beet sugar waste. AJINOMOTO Co. 
Inc., of Tokyo, Japan. 868,580. 17th September 
1959: 17th May 1961.—Butyl alcohol or higher 
aliphatic alcohol is heated in the presence of an 
esterification catalyst (an inorganic acid or benzene 
sulphonic acid) with beet sugar waste (e.g. Steffen’s 
filtrate, vinasse) or mother liquor after crystallization 
of glutamic acid from beet waste whereby the glutamic 
acid and pyrrolidone carboxylic acid present are 
esterified. Excess alcohol is partially distilled off 
and the reaction mixture washed with water. After 
separation ‘nto two layers, the alcoholic phase is 
hydrolysed in the presence of inorganic acid or 
alkali to liberate glutamic acid. 

* * * 


Sequestering composition from sucrose-containing mat- 
erials. UNION StTarcH & REFINING Co. INC. of 
Columbus, Indiana, U.S.A. 868,802. 10th March 
1958; 25th May 1961.--A sequestering compound, 
suitable for elimination for traces of calcium and 
magnesium scales deposited in soft drink, milk and 
beer bottles, is prepared by inversion of a sucrose 
containing material (molasses), neutralizing and 
treating with sodium cyanide to form the corres- 
ponding cyanhydrins of dextrose and levulose; this 
is followed by hydrolysis and removal of ammonia 
to form a solution of the sodium salts of a mixture 
of gluco- and fructo-heptonic acids. This may be 
added (at least 5°,) to the hot caustic alkali used for 
scouring the bottles. 


* * * 


Cane harvester. MASSEY-FERGUSON (AUSTRALIA) LTD., 
of Sunshine, Victoria, Australia. 868,829. 12th 
September 1957; 25th May 1961. 


* * * 


UNITED STATES 


Producing clinical dextran. L. J. Novak and E. E. 
WITT, assrs. THE COMMONWEALTH ENGINEERING CO. 
oF Oulo, of Dayton, Ohio, U.S.A. 2,972,567. 11th 


July 1957; 2Ist February 1961.—Clinical dextran 
for use as a blood plasma extender is produced by 
synthesizing crude dextran by inoculating a sucrose- 
bearing nutrient medium with Leuconostoc mesenter- 
cides in situ with the concurrent cultivation of 
Aspergillus wentii enzyme and resulting in the hydro- 
lytic degradation action of this enzyme on the crude 
dextran as formed to produce a degraded dextran 
having a M.W. of 50,000—-100,000. 


Continuous centrifugal for viscous sugar compounds. 
E. O. RiepeL, assr. HEIN, LEHMANN & Co. A.G., of 
Dusseldorf, Germany. 2,973,288. 9th July 1958: 
28th February 1961.—The centrifugal comprises a 
conical perforated basket 2 rotating around a vertical 


axis and supported by base 3 and an elastic bearing 
4 on the bottom 5 of the housing. The basket is 
driven by motor 10 through V-belt 9 operating on 
pulleys 8 and 7, the latter on shaft 6 connected to 
the basket. Massecuite is fed by way of pipe 16 to 
the solid acceleration pot 15 which delivers it to the 
lower edge 2’ of the basket and so onto the separating 


surface 2”. Molasses passes through the surface 2° 
and the perforations in the basket 2 into the chamber 
12 from which it is withdrawn. Sugar passes up 
the basket and over the edge 14 (in a layer +4°5 mm 
thick) into chamber 13. Rebounding sugar particles 
are prevented from re-entering the basket by means 
of ring 17. At the upper edge of the separating wall 
18 between chambers 12, 13 ,a channel 19 equipped 
with annular deflector plates 20, 21 prevents molasses 
travelling over the wall 18 into the sugar chamber 
13. The trapped molasses drains through pipe 22 
into the main molasses drain 23. The basket per- 
forations are elongated in the direction of the basket 
axis and are preferably formed so that the projection 
of their limiting edges on a plane surface leading 
through this axis is a circle or at least an oval the 
long sides of which lie in the direction of the axis. 
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TRADE NOTICES 


Statements published under this heading are based on information supplied by the firm or individual 
concerned. Literature can generally be obtained on request from the address given. 


The ‘‘Refractosyn” differential refractometer. HH 
Controls Co., 7 Leroy Drive, Burlington, 
Mass., U.S.A. 


The “‘Refractosyn”’ differential refractometer pro- 
vides a polarized electrical output indicative of the 
difference in refractive index of two fluids contained 
in separate cavities of the instrument, either or both 
of which may be flowing or stagnant. Process control 
may be achieved by applying this electrical output 
to control of heat input, mixing ratio, flow-rate, 
etc. and visual reading of the R.I.-difference may be 
obtained by manually rotating one of the indicator 
movements (coarse or fine) until the enclosed meter 
is nulled, when the difference can be read on a scale. 


* 


Metal detector and conveyor for bulk materials. 
Automa Engineering Ltd., Cherry Tree 
Rise, Buckhurst Hill, Essex. 


A convenient method of inspecting bulk powdered 
material for tramp metal is illustrated. It embodies a 


light duty conveyor to work in conjunction with the 
Detector also 


LOMA Metal manufactured by 


Automa Engineering Ltd. A feed hopper is situated 
such that it can be easily fed by hand or machine 
and the product is conveyed by a troughed food 
quality rubber belt through the metal detector and 
on to the next process. On the detection of metal 
a signal is stored until the product reaches the end of 
the conveyor when an automatic rejection chute 
operates and diverts the contaminated material into 
a reject container. 


The conveyor is of tubular construction and has 
a stoved enamel finish. Castors are provided so that 
the whole unit is portable. Variable speed drives can 
be fitted if required as an extra. 


PUBLICATIONS RECEIVED 


MARK 3 “MULTELEC” ELECTRONIC TEMPERATURE 
AND MILLIVOLT INSTRUMENTS. George Kent Ltd., 
Luton, Beds. 


Publication 295 describes and illustrates the Mark 3 “‘Multe- 
lec” electronic strip chart recorder which is available for single 
point up to 16-point measurement, for D.C. millivoltage, 
thermocouple and resistance thermometer temperature measure- 
ment, and is provided in 100 standard ranges. 


* 


VAPOUR PRESSURE THERMOMETERS. Cambridge 
Instrument Co. Ltd., 13 Grosvenor Place, London S.W.1. 


Details of the standard vapour pressure thermometers 
manufactured by the Cambridge Instrument Co. appear in a 
new leaflet, List 25/1, which also provides information on a wide 
variety of modifications and accessories which may be supplied 
to suit individual applications and processes. The thermometers 
are made with either 4-in or 6-in dials and are calibrated to cover 
a variety of ranges within the limits of —20° to + 340°C (—10° 
to +650°F). Guaranteed accuracy is to within 1%, of their 
range. Electrical contacts for alarm or control purposes may 
be fitted. 


* 


ELECTRICALLY DRIVEN CENTRIFUGALS. Watson 
Laidlaw & Co. Ltd., 98 Laidlaw St., Glasgow C.5, Scotland. 


A new leaflet, Code E.C.61, presents an illustrated account 
of Watson Laidlaw electric-drive centrifugals, components 
and accessories. Details are given of the fully automatic 
recycling machine, the automatic discharge plough, semi- 
automatic centrifugal, hand-operated plough, air-operated 
massecuite charging valve and tilting tray, the Watson Laidlaw 
packaged wash unit for centrifugals and syrup classification 
equipment. Notes are provided on driving motors, control 
equipment (including control panel units and stations for 
fully and semi-automatic centrifugals), complete electrical 
braking, two types of suspension head, the centrifugal spindle, 
flexible coupling and overcharge preventers, baskets and linings, 
antigyration switch and framing. A section deals with the 
self-discharging design of centrifugals, performance data for 
various sizes of these and flat-bottom machines being tabulated. 
Two graphs are included, giving the time-current curve and the 
speed-time curve for an electrically driven centrifugal. 


* * 


“MUCON” HOPPER LEVEL SWITCH. Mucon Engineering 
Co. Ltd., Stonefield Way, South Ruislip, Middx. 


This design, featured in a new leaflet, includes a flexible 
diaphragm mounted in an aluminium casing and protected 
against overloading by a partition. Movement of the dia- 
phragm as a result of the load imparted by the contents of the 
hopper is detected by a micro-switch, the sensitivity being 
externally adjustable. The switch may be connected for local 
indication, remote signal, motor control switching, bin stock 
control, etc. 

* 


“FAS-FLO” FILTER. The Mirrlees Watson Co. Ltd., 45 
Scotland Street, Glasgow C.5, Scotland. 


A new leaflet illustrates and describes the “Fas-Flo” pressure 
filter which is to be made for the Commonwealth by Mirrlees 
Watson under licence from the Fas-Flo Filter Corporation of 
New York. 


4 
‘ 
> 
| 
. 
"yi 
‘ 
ey 


I.S.S.C.T. 


Technologists conference is scheduled to be 

held in Mauritius from the 24th September until 
the 12th October 1962. The preparation and organ- 
ization for this conference has reached an advanced 
stage and it is now possible to make the following 
information available to members of the I.S.S.C.T. 
or others intending to join the I.S.S.C.T. and attend 
the conference. 


TT tes eleventh International Society of Sugarcane 


Subscriptions.—Membership dues are $12.50 pay- 
able before the 24th September 1961. 


Accommodation.— 
1.8.8.C.T. and Messrs. Mauritius Travel and Tourist 


Bureau Ltd. have reserved the two main hotels of 


Mauritius Hotel group, namely the Park Hotel in 
Curepipe and Le Chaland on the coast near Plaisance 
Airport. 


The organizers are anxious to know at an early 
date: (a) The number of delegates from each country, 
their names, they interests, i.e. field or factory, and 
whether or not they will be accompanied by wives. 
(b) Whether delegates are travelling as a group or 
alone and whether they require single or twin-bed 
room accommodation. Single room accommodation 
is limited. 

Note.—Delegates are requested not to book ac- 
commodation privately as in that way confusion may 
arise as to whether they are delegates or not; but 
rather to do so through their regional vice-chairman, 


The cost of accommodation and inter-island travel 
will be announced as soon as available. 


SCOPE AND DURATION OF CONFERENCE 


Scope and duration of Conference.—The opening 
session of the conference will be held on Monday, 
24th September 1962, at the Sugar Industry Research 
Institute, Réduit, and this venue will be the head- 
quarters of the 1.S.S.C.T. for the duration of the 
conference. 


From September 25th to October 4th visits to 
plantations, factories and other sites of interest will 
be organized. During this period several days will 
be spent visiting the neighbouring island of Reunion, 
some 90 miles off Mauritius. 


The congress will meet in plenary session on Thurs- 
day, 4th October, and technical sessions will be held 
from that date to the IIlth October. The closing 
session is fixed for Friday, 12th October. 


During plenary sessions the conference will function 
under seven main sections according to subjects. 
These sections with the regional chairman are as 
follows: Milling, A. DE VALLE (Puerto Rico); Pro- 
cessing, H. W. Kerr (Australia); By-Products: A. J. 
KELLER (Louisiana) ; Agriculture, H. EvANns (British 
Guiana); Breeding, P. G. C. Brett (South Africa); 
Pathology, C. G. HuGues (Australia); Entomology, 
F. A. BIANCHI (Hawaii). 


The organising committee of 


During the 11th congress it is proposed to place 
greater emphasis upon the sessions including sym- 
posia. Four types of contributions are envisaged: 
(1) Lectures by special invitation. (2) Opening ad- 
dresses by the seven sectional chairmen. (3) Symposia: 
subjects to be selected by the sectional chairmen and 
a few members of international repute invited by 
them to present papers on aspects of these subjects. 
(4) General contributions to the Sectional Meetings: 
original papers are required, but outstanding material 
already presented at recent annual meetings of the 
various national Sugar Technologists’ Associations is 
also welcome. Contributions of purely local interest 
should be included. This type of contribution should 
be forwarded through regional vice-chairmen to the 
secretary of the programme committee in Mauritius 
for approval by the sectional chairmen concerned. 
However, final ratification will rest in the hands of 
the chairman of the programme committee. 


BREVITIES 


Mauritius exports to the U.K. in 1961". —The Mauritius 
Chamber of Agriculture has announced that, as a measure 
of assistance to the island following the 1960 cyclones, the 
British Government has agreed to Mauritius exporting 50,000 
metric tons of sugar in 1961 in excess of its negotiated price 
quota for this year. This additional quota will, however, be 
included in the overall exportable quota, but as it will be paid 
for at the negotiated price in force in 1960, the island will 
benefit financially. In view of the deficiency of rainfall during 
the period from November 1960 to February 1961, it is not 
expected that the crop will exceed 545,000 metric tons even if 
good climatic conditions prevail until the beginning of the 
cutting season. 

* 

BMA in Argentina.-A few weeks ago, Braunschweigische 
Maschinenbauanstalt successfully concluded negotiations in 
the Argentine regarding the erection of a beet sugar factory. 
This will be the first beet sugar factory in the Argentine and 
it will be erected in the province of Entre Rios near Victoria. 
Attached to the sugar factory provided for processing 1200 
tons of beet will be an alcohol distillery with a daily production 
capacity of 20,000 iitres of pure alcohol. It is intended to start 
operation of the factory in January 1963. Besides this big 
order, a considerable number of orders have been placed with 
BMA by the Argentine cane sugar industry which include, 
among others, an order for a complete cane sugar mill with 
a daily capacity of 4000 tons of cane for Compafiia Azucarera 
Mercedes S.A. 

* 

Sugar silos for Russia._-Four large sugar silos worth over 
£500,000 have been designed by John Laing & Son Ltd. for the 
factories to be supplied by Vickers & Bookers Ltd. to the 

S.S.R.? Similar sugar silos had been previously developed 
} 2 the British Sugar Corporation Ltd.* Two silos are to be 
constructed at a factory at Brukhovetsk in the Caucasus and 
two at Nikolaev on the Black Sea coast. Construction work 
is likely to begin on the projects towards the end of this year. 


Each silo will have a capacity of 20,000 metric tons of sugar 
and will be of 118 ft dia. and 113 ft high. Walls will be con- 
structed in prestressed concrete on raft foundations and special 
sliding formwork will be used. The silos have been designed 
to metric dimensions in material readily available in Russia. 


' Overseas Review (Barclays D.C.O.), May 1961, p. 23. 
2 [.8.J., 1960, 62, 56. 
1.S.J., 1956, 58, 41. 
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BREVITIES 


Cuban sugar production'.—Sugar production by provinces 
during the past four seasons was as follows, according to the 
1.C.E.A.: 


Spanish tons 1960 1959 1958 1957 
Pinar del Rio 226,386 224,346 221,036 194,143 
Havana : 487,117 491,597 478,484 442,310 
Matanzas 702,017 720,735 713,868 640,550 
Las Villas 1,329,813 1,295,243 1,276,700 1,085,899 
Camagiiey 1,419,149 1,496,521 1,445,332 
Oriente .. 1,524,377 1,561,949 1,474,609 1,716,917 


5,688,859 5,790,391 5 610, 029 5,504,576 


* 
U. K. sugar beet crop, 1960/61°.—The 1960/61 sugar beet 
season produced the highest tonnage to date—7,215,261 tons 
together with a record production of 883,000 tons of sugar. 
In addition, a greater quantity of molassed beet pulp than 
ever before was despatched to growers and the feeding stuffs 
trade. The yield of beet for the country averaged 17-37 tons 
per acre which was four tons better than the previous season 
and 34 tons better than the previous record of 1958. Average 
sugar content at 14:97°,, was lower than that of the previous 
season. The record figures resulted from a combination of 
circumstances: seedbeds were good and the crop was sown 
early under favourable conditions. Little damage was ex- 
perienced from pests or disease. 


Stock Exchange Quotations 


CLOSING MIDDLE 
London Stocks (at 16th June, 


Anglo-Ceylon (5s)... 
Antigua Sugar Factory (£1) "Geo 
British Sugar Corp. Ltd. 
Caroni Ord. (2s) .. a 
Caroni Cum. Pref. (£1). tox 
Distillers Co. Ltd. (10s units)* ee 
Gledhow Chaka’s Kraal (£1) .. .. .. 38/9 
Hulett & Sons (RI)t .. 8 

Jamaica Sugar Estates Ltd. (5s units) a 4 

Leach’s Argentine (10s units) .. .. .. 23/9 
Manbré & Garton Ltd. (10s) .. .. .. 46/6 
Reynolds Bros. (£1). 
St. Kitts (London) Ltd. (£1) 
Ste. Madeleine (Ord.) (£1) .. .. .. .. 28/ 

Sena Sugar Estates Ltd. (10s) .. .. .. 10/- 
Tate & Lyle Ltd. (£1). 
Tate & Lyle Investments Ltd. (5s) -- .- 16/- 
Trinidad Sugar (5s stock units) ‘+. ee 
United Molasses (10s stock units) .. .. 32/9 
West Indies Sugar Co. Ltd. (£1) ee 


*| for 10 rights issue 
‘Shares subdivided into R! and 150°, scrip issue 


CLOSING MIDDLE 


New York Stocks (at 15th June, 1961) $ 
American Crystal ($10) .. .. .. .. 56} 
Amer. Sugar Ref. Co. ($25) a 
Central Aguirre ($5) .. .. .. .. .. 263 
Great Western Sugar Co. 


Dominican Republic sugar technology training..The new 
course in sugar technology run by the University of Santo 
Domingo, Dominican Republic, is now in its second year with 
41 students. Director of the School is Dr. Luis E. VeLtazquez 
Diaz. Students in the first year study Physics, Chemistry, 
Mathematics and Botany, and in the second year the course 
includes sugar manufacture, chemical analysis, and the study 
of by-products of the industry. The School is closely linked 
to the sugar mill and refinery at Rio Haina where practical 
study is carried out. 

* * 


English Electric at the Moscow Trade Fair.—Mr. Nikita 
KRUSHCHEV talking with (on his left) Mr. A. S. C. GEMMELL, 
The English Electric Company’s Area Export Manager, 
U.S.S.R., on the Company’s stand at the British Trade Fair 
in Moscow. Behind Mr. KRuUsHCHEV in the picture, wearing 
a rain coat, is Mr. REGINALD MAUDLING, President of the 
Board of Trade. In the background is a 1000 kVA transformer 


for a Soviet sugar factory. English Electric are supplying 
equipment ranging from power generation and distribution 
to individual motor drives to Vickers & Bookers Ltd., who 
have contracts for two complete sugar factories as part of the 
Soviet Union's Seven Year Plan’*. 


* * * 


U.S. long-range sugar legislation hearings*.— Hearings before 
the House Agriculture Committee on long-range sugar legis- 
lation were held on the 18th and 19th May, during which time 
Congressmen and representatives of the domestic sugar pro- 
ducers testified. They are reported® to have asked that Cuba's 
quota be reduced permanently by 750,000 tons to be allocated 
one-third to the U.S. cane sugar producers and two-thirds to 
the beet processors. This suggestion was opposed by the U.S. 
refiners who would lose a corresponding similar amount. Con- 
gressman Haro_p D. Coo.ey, Chairman of the Committee, 
indicated that he personally favoured keeping a ratio of 55°, 
of U.S. consumption allocated to domestic producers and 


45°, to import areas. 
* * 


Sugar beet in Ghana——it is reported® that experts from East 
Germany are advising on the possible establishment of a sugar 
beet industry in Ghana. The party has inspected sites in the 
Ashanti and Brong-Ahafo regions. 


1 C. Czarnikow Ltd., Sugar Review, 1961, (511), 107. 

2 British Sugar Beet Review, 1961, 29, 158. 

7.S.J., 1960, 62, 56. 

* Lamborn, 1961, 39, 98 

5 F. O. Licht, International Sugar Report, 1961, 93, (Supp. 8), 
103. 

* Commonwealth Producer, 1961, (383), 108 
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The American Sugar Refining Compan 
To have been selected to supply the centrifugals for the a, UTT\ Se 


Suppliers of these centrifugals at the new Domino Sugar Refinery of =, ; i 


first refinery to be built in the U. S. A. in almost thirty years 
is a tribute. A tribute with a responsibility. 


The makers of ROBERTS Centrifugals recognize the responsibility implicit 
in this and in all of our contracts. We bear a continuing interest and a 
continuing responsibility for top performance. To do it is good business, 
both parties profit, and that's why we do it. 


A responsibility to justify the judgment of the designers and 
the confidence of the owners. 


TO KEEP THE LEAD .. . WE THINK AHEAD 


THE WESTERN STATES COMPANY 


HAMILTON, OHIO, U.S. A. 
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SMALL ADVERTISEMENT RATES N. A, H E a M E R 


Forty words or under—£l. 10s. Od. sterling or Member A.S.M.E. : 
U.S. $4.00 prepaid. Each additional six words or CONSULTING ENGINEER ' 
part thereof—Ss. Od. or U.S. $9.75. Box Numbers sce 
charged as six words. 


The Mirrlees Watson Company Limited, Glasgow, Scotland 
Pott, Cassels & Williamson Limited, Motherwell, Scotland 


Post OFFICE Box 54—PLAINFIELD, N.J., U.S.A. 


Bf proprietors of British Patent No. 849,727 
relating to “Improvements in or relating to Sugar 


tones Cane Mills’ desires to secure commercial exploitation 
2 a. AS of the invention in the United Kingdom by way of 
Licence or otherwise. Enquiries should be made to: 
Stanley, Popplewell, Francis & Ross. Cursitor House, 
9/11, Cursitor Street, London, E.C.4. 


ANTED immediately an efficient and capable 
Chief Engineer for a Cane Sugar Mill in Pakistan. 
Applicant should be well qualified and possess a minimum 
of ten years’ experience as a Chief Engineer of a Cane ) 
Sugar Mill. Very bright prospects for the right person. 

Write to: Box F.752 c/o Streets, 110 Old Broad Street, 

London, E.C.2. 


CHAINBELT 


E. C. MASSON Member A.S.M.E. SEAR. ENGLAND 


Consultingg Engineer — Sugar Technologist R CH A IN Ss 
SUGAR MILLS AND REFINERIES CARRIE ISTANT 
Engineering: Factory Expansion & Improvements IN CORROSION-RES 


Factory Automation MALLEABLE IRON 

Consultant: Manufacturing & Operating Techniques STEEL CHAINS 
Cable: NossaM Telephone: Highland 3-3025 UP TO 140,000 LB. 
P.O. Box 45-484, Miami 45, Florida, U.S.A. 
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CARY SUGAR CANE 
HARVESTER—CLEANER—LOADER 


The Cary combination Harvester-Cleaner-Loader harvesting extremely 
recumbent 70 ton per acre cane and loading short lengths (15 in. or 22 in. 
lengths) into special side dump trailers. Capacity under Florida conditions 
250-300 tons per day (cut, cleaned and loaded). 


Manufactured by 
CARY IRON WORKS 
OPELOUSAS, LOUISIANA 


Also manufacturers of 3 to 12 ton Carts and Trailers and 4 to 8 ton Field 
Derricks and Hoists) 


Export Division 
LOGAN PERKINS LTD.—SUGAR MACHINERY 
P.O. Box 123, Nassau, Bahamas. 


SUGAR MILLING RESEARCH 


INSTITUTE 
UNIVERSITY OF NATAL 
DURBAN 
Applications are invited for the post of Assistant 
Director of the above Institute, which is a national 
research institute for the Natal Sugar Millers’ 
Association, under the Council for Scientific and 

Industrial Research association scheme. 

Duties will involve assisting the Director in the 
administration and management of the Institute, 
under a Board of Control, and in directing the 
Research Programme. 

Qualifications required are a higher University 
degree, either in Engineering, or in Chemical 
Engineering, or in Chemistry and research experi- 
ence, including experience of the sugar industry 
(cane or beet). 

A commensurate salary will be determined for 
a suitable appointee. 

Additional information will be supplied on 
request by the Director of the Institute. Appli- 
cations accompanied by the names of two referees 
should be sent to the Director to reach him before 
15th September 1961, at the address below: 


The Director, 

Sugar Milling Research Institute, 
University Private Bag, 

King George V Avenue, 
Durban, South Africa. 


SAUNDERS VALVE CO, LTD. 
developed the 
SPHERICAL PLUG VALVE 
in 1943.—Since then this valve has 
kept British aircraft flying, served in 
various systems aboard ships, assisted 
with laboratory fluid control, simpli- 
fied the handling of many difficult 
fluids—and continues to make its mark 


in industry generally. 


M VALVE 


—the established industria! version 
of the Spherical Plug Valve. 


CLOSED 


Quick Acting, straight and full bore with flexible seats that tighten 
their seal as fluid pressure rises. A sleeve diaphragm prevents 
spindle leakage 


SAUNDERS VALVE COMPANY LIMITED 


Diaphragm Valve Division 


CWMBRAN MONMOUTHSHIRE ENGLAND 


lil 
cr 
4 
4 
: 
‘ 
3 
: 
4 
3 
= 
AD 
J 
OPEN UJ J 


liv 


BUYERS’ GUIDE 


Certain of the classifications have sub-headings for individual types of equipment. Specialist makers appear under these sub- 
headings, while inclusion of manufacturers under the general headings implies that they supply all or most of the types of 


Accumulators, Hydraulic. 
Edwards Engineering Corp. 
Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 
The Mirrlees Watson Co. Ltd. 


Accumulators, Steam. 
see Steam Accumulators. 


Air clutches. 
Crofts (Engineers) Ltd. 
Farrel-Birmingham Co. Inc 
Air conditioning equipment. 
A.B. Svenska Flektfabriken. 
Air coolers. 
A.B. Svenska Fl«ktfabriken. 
Air filters. 


A.B. Svenska Flaktfabriken 
United Norit Sales Corporation Ltd. 


Air heaters. 
E. Green & Son Ltd. 
International Combustion (Export) 
Ltd. 
A.B. Svenska Flaktfabriken 
John Thompson Water Tube 
Boilers Ltd. 


Alcohol plant. 

A.P.V. Co. Ltd., Chemical Engin- 
eering Division. 

Bennett, Sons & Shears Ltd. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

CEKOP, Poland. 

George Clark & Sons (Hull) Ltd. 

John Dore & Co. Ltd. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Soc. Fives Lille-Cail. 

Honolulu Iron Works Co. 

Lepage, Urbain & Cie. 

S. P. E. I. Chim. 

Stork-Werkspoor N.V. (V.M.F.) 

Technoexport Czechoslovakia. 


Asbestos products. 
Cape Insulation and Asbestos 
Products Ltd. 
Johns-Manville International Corp 


Bagasse depithing equipment. 
Cellulose Development Corp. Ltd. 
Lyddon & Co. Ltd. 


Bagasse furnaces. 
Babcock & Wilcox Ltd. 
Honolulu Iron Works Co. 
John Thompson Water Tube 
Boilers Ltd. 


Bagasse—-Paper & board production. 
Cellulose Development Corp. Ltd. 
Krauss-Maffei-Imperial G.m.b.H. & 


Co. 
Lyddon & Co. Ltd. 
Barges, dumb or powered. 
Whitlock Bros. Ltd. 


Bearings and pillow blocks. 
Chain Belt Company. 
Crofts (Engineers) Ltd. 
Link-Belt Company. 


Ransome & Marles Bearing Co. Ltd. 
The Skefko Ball Bearing Co. Ltd. 


Stephens-Adamson Mfg. Co. 


equipment described by the sub-head:ngs. 


Beet diffusers, Continuous. 
BMA Brauuschweigische Maschin- 
enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 


A.G. 
CEKOP, Poland. 
A. F. Craig & Co. Ltd. 
A/S De danske Sukkerfabrikker. 
Extraction Continue De Smet S.A. 
Soc. Fives Lille-Cail. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 
Beet flume equipment. 
Cocksedge & Co. Ltd. 
New Conveyor Co. Ltd. 
Beet harvesters. 
Catchpole Engineering Co. Ltd. 
Beet hoes. 
Catchpole Engineering Cv. Ltd. 
Martin-Markham Ltd. 
S.K.H. & Son (Salopian-Kenneth 
Hudson & Son). 
Beet pulp presses. 
CEKOP, Poland. 


Choguenet L. Fonderies et Ateliers. 


Cocksedge & Co. Ltd. 
Hein, Lehmann & Co. A.G. 
Duncan Stewart & Co. Ltd. 
Stord Marin Industri A/S. 
Beet seed. 
A/S De danske Sukkerfabrikker. 
Beet seed rubbing machines. 
Cocksedge & Co. Ltd. 
Beet slicers. 
CEKOP, Poland. 
Choquenet L. Fonderies et Ateliers. 
Cocksedge & Co. Ltd. 
H. Putsch & Comp. 


Beet tail utilization plant. 
CEKOP, Poland. 
New Conveyor Co. Ltd. 
H. Putsch & Comp. 


Beet tare house equipment. 
Cocksedge & Co. Ltd. 
New Conveyor Co. Ltd. 
Beet washing plant. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 
A.G. 


Cocksedge & Co. Ltd. 
New Conveyor Co. Ltd. 
Salzgitter Maschinen A.G 
Beet water-jet unloading equipment. 
Cocksedge & Co. Ltd. 
New Conveyor Co. Ltd. 
Bentonite. 
F. W. Berk & Co. Ltd. 
Farnell Carbons Ltd. 
The Fullers’ Earth Union Ltd. 
Boiler water treatment. 
Duper Water Conditioning Cy. 
The Permutit Co. Ltd. 
Machinefabriek Reineveld N.V. 
John Thompson-Kennicott Ltd. 
Unifloc Ltd. 
Boilers, Vertical. 
Cochran & Co., Annan, Ltd. 


Boilers, Water tube. 
Babcock & Wilcox Ltd. 
Maschinenfabrik Buckau R. Wolf 
A.G. 
CEKOP, Poland. 
George Cohen, Sons & Co, Ltd. 
Escher Wyss Ltd. 
Foster Wheeler Ltd. 
International Combustion (Export) 
Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 
John Thompson Water Tube Boilers 
Ltd 
Bone Char. 
see Char. 


Brushware— All classes. 

The Kleen-e-ze Brush Co. Ltd. 
Bulk handling. 

see Conveyors and Elevators. 
Bulk storage hoppers. 

Cocksedge & Co. Ltd. 

George Fletcher & Co. Ltd. 

New Conveyor Co. Ltd. 
Cane cars and trailers. 

Cary Iron Works. 

Robert Hudson Ltd. 

Kingston Industrial Works Ltd. 

N.V. Locospoor. 

Martin-Markham Ltd. 

Railway Mine & Plantation Equip- 

ment Ltd. 
Spoorijzer N.V. Delft. 
U.S. Industries Inc. (Great Britain) 
Ltd. 
Whitlock Bros. Ltd. 


Cane car tippers. 
George Fletcher & Co. Ltd. 
Honolulu Iron Works Co. 
Link-Belt Company. 
The Mirrlees Watson Co. Ltd. 
Duncan Stewart & Co. Ltd. 
Strachan & Henshaw Ltd. 

Cane carts. 
Cary Iron Works. 
Firestone International Company 
Kingston Industrial Works Ltd. 
Martin-Markham Ltd. 
L. S. Miedema Landbouwwerk- 

tuigenfabriek N.V. 

Spoorijzer N.V. Delft. 
Whitlock Bros. Ltd. 

Cane cultivation equipment. 
Broussard Machine Co. 

Cane harvesters. 
Cary Iron Works. 

Cane loaders. 
Broussard Machine Co. 
Cary Iron Works 

Cane slings. 
Parsons Chain Co. ktd. 

Carbon, Decolorizing. 
Activated Carbon & Chemicals Ltd. 
The Clydesdale Chemica! Co. Ltd. 
Farnell Carbons Ltd. 
Haller & Phillips Ltd. 
Lurai Gesellschaft fiir Chemotech- 

nik m.b.H. 

Suchar Sales Corporation. 
The Sugar Manufacturers’ Supply 


Co. Ltd. 
United Norit Sales Corporation Ltd. 


We 
| 
awe 
A War 
| 
4 
Us 
a 
( 


Carbonatation equipment. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
— Buckau R. Wolf 
A.G. 


CEKOP, Poland. 

Dorr-Oliver Inc., Cane Sugar Divn. 
George Fletcher '& Co. Lid. 
Neyrpic. 

H. Putsch & Comp. 

Salzgitter Maschinen A.G. 
Stork-Werkspoor N.V. (V.M.F.) 


Cement (Sugar-resistant). 
Lafarge Aiuminous Cement Co. Ltd 


Centrifugals and accessories. 
Birtley Engineering Ltd. 
BMA Braunschweigische Maschin- 
enbauanstalt. 


Officine Meccaniche e Fonderie A. 


Bosco S.p.A. 
Thomas Broadbent & Sons Ltd. 
Buckau R. Woli 


A.G. 
CEKOP, Poland. 
George Cohen, Sons & Co. Ltd. 
Escher Wyss Ltd. 
Soc. Fives Lille-Cail. 
George Fletcher & Co. Ltd. 
Gutehoffnungshiitte Sterkrade A.G. 
Hein, Lehmann & Co., A.G. 
International Combustion (Export) 
Ltd. 
Krauss-Maffei-Imperial G.m.b.H. 
& Co. 


Pott, Cassels & Williamson Lid 

Machinefabriek Reineveld N.V. 

Salzgitter Maschinen A.G. 

Duncan Stewart & Co. Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

Toyo Chemical Engineering Co. 
Ltd. 

Watson, Laidlaw & Co. Ltd. 

The Western States Machine Co 


Centrifugals—Continuous. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
Escher Wyss Ltd. 
Hein, Lehmann & Co. A.G. 


Centrifugals—Fully-automatic batch- 


type. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
Escher Wyss Ltd. 
Pott, Cassels & Williamson Ltd. 
Salzgitter Maschinen A.G. 
The Western States Machine Co. 


Centrifugals—Semi-automatic batch- 


BMA Braunschweigische Maschin- 
enbauanstalt. 

Pott, Cassels & Williamson Ltd. 

Salzgitter Maschinen A.G. 

The Western States Machine Co. 
Centrifugal backings. 

Ferguson Perforating & Wire Co. 

Ets Krieg et Zivy. 

The Western States Machine Co. 


Centrifugal motors. 
The Western States Machine Co. 


Centrifugal screens. 
Dorr-Oliver Inc., Cane Sugar Divn. 
Ferguson Perforating & Wire Co. 
Fontaine & Co. 
Hein, Lehmann & Co. A.G. 
Ets Krieg et Zivy. 
Ets Géo Macé (Liebermann) 


Centrifugal screens —continued 
Multi-Metal Wire Cloth Co. Inc. 
The Sugar Manufacturers’ Supply 

Co. Ltd. 
Tiss-Metal 
The Western States Machine Co. 

Chains. 

Chain Belt Company. 
Ewart Chainbelt Co. Ltd. 
George Fletcher & Co. Ltd. 
John King & Co. (Leeds) Ltd. 
Link-Belt Company. 
The Mirrlees Watson Co. Ltd. 
Parsons Chain Co. Ltd. 
Pennine Chainbelt Co. Ltd. 
Renold Chains Ltd. 
A. & W. Smith & Co. Ltd. 


Char revivifying plants. 

Honolulu Iron Works Co. 

Stordy Engineering Ltd. 
Chemicals. 

Associated Chemical Companies 

(Sales) Ltd. 
D. W. Haering & Co. Inc. 
The Sugar Manufacturers’ Supply 
td. 


Basic Lead Acetate for Sugar Analysis 


(ICUMSA specification). 


The General Chemical & Pharma- 


ceutical Co, Ltd. 


Sulphur, Roll. 
F. 


W. Berk & Co. Ltd. 


Sulphuric acid. 
F. W. Berk & Co. Ltd. 


The General Chemical & Pharma- 


ceutical Co. Ltd. 


Chemical plants. 


A.P.V. Co. Ltd., Chemical Engin- 
eering Division. 

Bennett, Sons & Shears Ltd. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt 

George Clark & Sons (Hull) Ltd. 

George Cohen. Sons & Co. Ltd. 

John Dore & Co. Ltd. 

George Fletcher & Co. Ltd. 

L. A. Mitchell Ltd. 

The Power Gas Corporation Ltd. 

S.P.E.I. Chim. 

Duncan Stewart & Co. Ltd. 

John Thompson (Dudley) Ltd. 

Unifloce Ltd. 


Clarifiers. 
Blairs Ltd. 
BMA Braunschweigische Maschin- 
enbauanstait. 
Maschinenfabrik Buckau R. Wolf 
A.G 


CEKOP. Poland. 

Dorr-Oliver Inc., Cane Sugar Divn. 
Eimco (Great Britain) Ltd. 
George Fletcher & Co. Ltd. 
Honolulu Iron Works Co. 
Johns-Manville International Corp. 
Mechans Ltd. 

The Mirrlees Watson Co. Ltd. 
H. Putsch & Comp. 

Salzgitter Maschinen A.G. 
Unifloc Ltd. 

Westfalia Separator A.G. 


Colorimeters. 
Hilger & Watts Ltd. 
The Sugar Manufacturers’ Supply 
Co. Ltd 
Carl Zeiss Jena. 
Carl Zeiss, Western Germany. 


Conveyor bearings 


E. Farrell & Son Ltd. 
Link-Belt Company 


Conveyor chains. 


Chain Belt Co. 

Ewart Chainbelt Co. Ltd. 
Link-Belt Company. 
Parsons Chain Co. Ltd. 
Pennine Chainbelt Co. Ltd. 
Renold Chains Ltd. 


Conveyors and elevators. 


Babcock & Wilcox Ltd. 

CEKOP, Poland. 

Cocksedge & Co. Ltd. 

George Cohen, Sons & Co. Ltd. 

Ewart Chainbelt Co. Ltd. 

George Fletcher & Co. Ltd. 

Hein, Lehmann & Co. A.G. 

Honolulu Iron Works Co. 

International Combustion (Export) 
Ltd. 

John King & Co, (Leeds) Ltd. 

KingstonIndustrial Works Ltd. 

Link-Belt Company. 

The Mirrlees Watson Co. Ltd. 

Pennine Chainbelt Co. Ltd. 

H. Pontifex & Sons Ltd. 

Pott, Cassels & Williamson Ltd. 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

Spencer (Melksham) Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 

Strachan & Henshaw Ltd. 

John Thompson Conveyor Co. . 

Toyo Chemical Engineering Co. 
Ltd. 


Apron conveyors. 


Chain Belt Company. 

Marco Conveyor & Engineering 
Co. Ltd. 

New Conveyor Co. Ltd. 

Unifloc Ltd. 


Belt and bucket elevators. 


Chain Belt Company. 

Crone & Taylor (Engineering) Ltd. 

Marco Conveyor & Engineering 
Co. Ltd. 

New Conveyor Co. Ltd. 

Unifloc Ltd. 


Belt conveyors. 
Buhler Brothers. 
Chain Belt Company. 
Crone & Taylor (Engineering) Ltd. 
Marco Conveyor & Engineering 

Co. Ltd. 

New Conveyor Co. Ltd. 
Sandvik Steel Band Conveyors Ltd. 
Stephens-Adamson Mfg. Co. 
Unifloc Ltd. 


Bucket elevators. 


Buhler Brothers. 

Chain Belt Company. 

Crone & Taylor (Engineering) Ltd. 
New Conveyor Co. Ltd. 

Unifloc Ltd. 


Chain and bucket elevators. 
Chain Belt Company. 
Crone & Taylor (Engineering) Ltd. 
Marco & Engineering 
Co. Ltd 
New Conveyor Co. Ltd. 
Unifloc Ltd. 


Chain conveyors. 
Buhler Brothers. 
Chain Belt Company. 
New Conveyor Co. Ltd. 
Unifioc Ltd. 
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lvi 
Drag-bar conveyors. 
Chain Belt Company. 
Marco Conveyor & Engineering 
Co. Ltd. 
New Conveyor Co. Ltd. 
Unifloc Ltd 


Feeder conveyors. 
Buhler Brothers. 
Chain Belt Company 
Crone & Taylor (Engineering) Ltd. 
Wm. Gardner & Sons (Gloucester) 
Ltd. 
Unifloc Ltd. 
see also Sugar Throwers and 
Trimmers. 


Flight conveyors. 
Chain Belt Company 
Marco Conveyor & Engineering 
Co. Ltd. 
New Conveyor Co. Ltd. 
Unifloc Ltd. 


Grasshopper conveyors. 
Birtley Engineering Ltd. 
Thomas Broadbent & Sons Ltd. 
Chain Belt Company. 
New Conveyor Co. Ltd. 

Plate conveyors. 
New Conveyor Co, Ltd. 
Unifloc Ltd. 


Pneumatic conveyors. 
Buhler Brothers. 


Scraper conveyors. 
Buhler Brothers. 
Chain Belt Company. 
Marco Conveyor & Engineering 
Co. Ltd. 
New Conveyor Co. Ltd. 
Unifloc Ltd. 


Screw conveyors. 
Officine Meccaniche e Fonderie A. 
Bosco S.p.A 
Marco Conveyor & Engineering 
Co. Ltd. 
New Conveyor Co. Ltd. 
Unifloc Ltd 
Slat conveyors. 
Chain Belt Co. 


Steel band conveyors 
Sandvik Steel Band Conveyors Ltd. 
Unifloc Ltd. 
“U”-link conveyors. 
Marco Conveyor & Engineering 
Co. Ltd. 
New Conveyor Co. Ltd. 


Conveyors & elevators, Mobile. 
Crone & Taylor (Engineering) Lid 


Conveyor belt rotary brushes. 
Chain Belt Co. 
The Kleen-e-ze Brush Co. Ltd. 
Link-Belt Company. 
Unifloc Ltd. 


Coolers, Sugar. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 
A.G 


Buell Ltd. 

Biittner-Werke A.G. 

Buttner Works Inc. 

Buttner Works (Canada) Ltd. 

George Clark & Sons (Hull) Ltd. 

John Dore & Co. Ltd. 

Dunford & Elliott Process Engin- 
eering Ltd. 

George Fletcher & Co. Ltd. 

Honolulu Iron Works Co. 

Link-Belt Company 


Coolers, Sugar— continued 

Richard Simon & Sons Ltd. 
Standard Steel Corporation. 

A.B. Svenska Flaktfabriken 

Toyo Chemical Engineering Co. 

Ltd. 
Werkspoor N.V. 
see also Dryers. 


Coolers, Water. 
Film Cooling Towers (1925) Ltd. 
Heenan & Froude Ltd. 
Holden & Brooke Ltd. 


~ 


ranes. 

Babcock & Wilcox Ltd. 

Cary Iron Works. 

George Cohen, Sons & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 
Vaughan Crane Co. Ltd. 


izers. 
Bennett, Sons & Shears Ltd. 
Blairs Ltd. 
BMA Braun: chweigische Maschin- 
enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 
A.G. 
CEKOP, Poland. 
A. F. Craig & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar Divn. 
Soc. Fives Lille-Cail. 
George Fletcher & Co. Ltd. 
Gutehoffnungshiitte Sterkrade A.G. 
Honolulu Iron Works Co. 
Kingston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
The Power Gas Corporation Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Standard Steel Corporation. 
Duncan Stewart & Co. Ltd. 
John Thompson (Dudley) Ltd. 
Toyo Chemical Engineering Co. 
Ltd. 
Werkspoor N.V. 


Cube-making machinery. 
Maschinenfabrik Buckau R. Wolf 
A.G. 
Goka N.V. Machine Works. 
The Mirrlees Watson Co. Ltd. 
Standard Steel Corporation. 


Cube sugar moulding, ranging and 
packeting plant. 
Chambon Ltd. 
Goka N.V. Machine Works. 
Fr. Hesser Maschinenfabrik A.G. 
Standard Steel Corporation. 


Cube wrapping machines. 
Fr. Hesser Maschinenfabrik A.G. 
SAPAL. 
SIG Swiss Industrial Company. 


Decolorizing plants. 
Farnell Carbons Ltd. 
IMACTI-Amsterdam. 
The Permutit Co. Ltd. 
Machinefabriek Reineveld N.V. 


United Norit Sales Corporation Ltd. 


Decolorizing resins. 
Farnell Carbons Ltd. 
IMACTI-Amsterdam. 
The Permutit Co. Ltd 
Rohm & Haas Company. 


Deliming plants. 
Cane Sugar Divn., Dorr-Oliver Inc. 
Duper Water Conditioning Cy. 
IMACTI-Amsterdam. 
The Permutit Co. Ltd. 
Machinefabriek Reineveld N.V. 


Demineralization plants. 
Cane Sugar Divn., Dorr-Oliver Inc. 
Duper Water Conditioning Cy. 
IMACTI-Amsterdam. 

Paterson Engineering Co. Ltd. 
The Permutit Co. Ltd. 
Machinefabriek Reineveld N.V. 


Diatomaceous earth, see Filter-aids. 
Diesel alternator sets. 
English Electric Co. Ltd., Electrical 
Plant Divn. 
Distillery plant, see Alcohol plant. 


Drainage and ridging machinery. 
James A. Cuthbertson Ltd. 
Whitlock Bros. Ltd. 


Drives, Variable speed. 
Crofts (Engineers) Ltd. 
Heenan & Froude Ltd. 
Link-Belt Company. 
Salzgitter Maschinen A.G. 


ers. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

Buell Ltd. 

Biittner-Werke A.G. 

Buttner Works Inc. 

Buttner Works (Canada) Ltd. 

CEKOP, Poland 

George Clark & Sons (Hull) Ltd. 

George Cohen, Sons & Co. Lid. 

Dunford & Elliott Process Engin- 
eering Ltd. 

George Fletcher & Co. Ltd 

William Gardner & Sons 
(Gloucester) Ltd. 

Honolulu Iron Works Co. 

Link-Belt Company. 

Pott, Cassels & Williamson Ltd. 

Richard Simon & Sons Ltd. 

A. & W. Smith & Co. Ltd. 

S.P.E.I, Chim. 

Spencer (Melksham) Ltd. 

Standard Steel Corporation. 

Duncan Stewart & Co. Lid. 

A.B. Svenska Flaktfabriken. 

Toyo Chemical Engineering Co. 
Ltd. 

Werkspoor N.V. 


Duck boards. 
Grill Floors Ltd. 


Dust control equipment. 
Buell Ltd. 
Biittner-Werke A.G. 
Dallow Lambert Ltd. 
Dunford & Elliott Process Engineer- 
ing Ltd. 
H. Pontifex & Sons Ltd. 
AB. Svenska Flaktfabriken. 
Carl Zeiss Jena. 
Carl Zeiss-—-Western Germany. 


Dust sleeves and bags. 
Cotton Bros. (Longton) Ltd. 
Heath Filtration Ltd. 
G. H. Heath & Son (1952) Ltd. 
Samuel Hill Ltd. 


Economizers. 
George Cohen, Sons & Co. Ltd 
Soc. Fives Lille-Cail. 
E. Green & Son Lid. 
John Thompson Water Tube 
Boilers Ltd. 


Electric heating tapes and mantles. 
lsopad Ltd. 
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Electric motors. 
W. H. Allen, Sons & Co. Ltd. 
George Cohen, Sons & Co. Ltd. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
The Harland Engineering Co. Ltd 
Heemaf N.V. 


Electric motors, Fractional horse power. 


The English Electric Co. Ltd., 
Electrical Plant Divn. 
Evershed & Vignoles Lid. 
Electric power generators. 
W.H. Allen, Sons & Co. Ltd. 
George Cohen Sons & Co. Ltd. 
The English Electric Co. Ltd. 
Electrical Plant Divn. 
Heemaf N.V. 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.P.) 
Electrical meters and relays. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
Electronic equipment. 
Cambridge Instrument Co. Ltd. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
Evershed & Vignoles Ltd. 
Honeywell Controls Ltd. 
Engines, Diesel. 
W. H. Allen, Sons & Co. Ltd. 
Belliss & Morcom Ltd. 
George Cohen, Sons & Co. Ltd. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
Stork-Werkspoor N.V. (V.M.F.) 
Engines, Steam. 
W. H. Allen, Sons & Co. Ltd. 
Ashworth & Parker Lid. 
Belliss & Morcom Ltd. 
Blairs Ltd. 
George Cohen, Sons & Co. Ltd 
Soc. Fives Lille-Cail. 
George Fletcher & Co. Ltd. 
The Mirrlees Watson Co. Ltd. 
A. & W. Smith & Co. Ltd. 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 


Entrainment separators. 
Honolulu Iron Works Co. 
Kingston Industrial Works Ltd. 
Otto H. York Co. Inc. 


Evaporators and condensing plant. 

A.P.V. Co. Ltd., Industrial Engin- 
eering Dept. 

Bennett, Sons & Shears Ltd. 

Bethlehem Steel Export Corp. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

CEKOP, Poland. 

George Clark & Sons (Hull) Ltd. 

George Cohen, Sons & Co. Ltd. 

A. F. Craig & Co. Ltd. 

John Dore & Co. Ltd. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Escher Wyss Ltd. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 


Gutehoffnungshiitte Sterkrade A.G. 


Honolulu Iron Works Co. 
Kingston Industrial Works Ltd. 
Korting Brothers (1917) Ltd. 
The Mirrlees Watson Co. Ltd 
Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 
S.P.E.1. Chim. 

Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.). 


Evaporators and condensing plant. cont. 


Technoexport Czechoslovakia 
Toyo Chemical Engineering Co. Ltd. 
Worthington-Simpson Ltd. 


BMA Braunschweigische Maschin- 
enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 


A.G. 

CEKOP, Poland. 

Cotton Bros. (Longton) Ltd. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

International Combustion (Export) 
Ltd. 

Krauss-Maffei-Imperial G.m.b.H. 
&C 


0. 

The Mirrlees Watson Co. Ltd. 
H. Putsch & Comp. 

Duncan Stewart & Co. Ltd. 

Toyo Chemical Engineering Co. Ltd. 
Werkspoor N.V. 

Otto H. York Co. Inc. 


Bag pressure filters. 


A. F. Craig & Co. Ltd. 


Diatomite filters. 


The Duriron Co. Inc., Enzinger 
Divn. 

Filtres Philippe S.A. 

Niagara Filters Europe. 

Paterson Engineering Co. Ltd. 

Schumacher’sche Fabrik. 

Sparkler International Ltd. 

Unifloc Ltd. 


Filter presses. 


Filtres Philippe S.A. 

Choquenet L. Fonderies et Ateliers. 
S. H. Johnson & Co. Ltd. 
Progress Engineers Ltd. 

Salzgitter Maschinen A.G. 
Unifloc Ltd. 


Gravity & pressure filters. 


The Permutit Co. Ltd 


Iron removai filters. 


Electromagnets Ltd. 
The Permutit Co. Ltd. 
Rapid Magnetic Ltd. 
Unifloc Ltd. 


Leaf filters. 


Dorr-Oliver Inc., Cane Sugar Divn. 
The Duriron Co. Inc., 

Enzinger Divn. 
Ferguson Perforating & Wire Co. 
L. A. Mitchell Ltd. 
Niagara Fiiters Europe. 
A. & W. Smith & Co. Ltd. 
Sparkler International Ltd. 
Suchar Sales Corporation. 


Plate and frame filters. 


Blairs Ltd. 
S. H. Johnson & Co. Ltd. 


Pressure filters. 


Dorr-Oliver Inc., Cane Sugar Divn. 
Eimco (Gt. Britain) Ltd. 

Filtres Philippe S.A. 

Niagara Filters Europe. 

The Permutit Co. Ltd. 

Progress Engineers Ltd. 

Sparkler International Ltd. 
Suchar Sales Corporation. 


Rotary vacuum filters. 


fficine Meccaniche e Fonderie 
A. Bosco S.p.A. 


Dorr-Oliver Inc., Cane Sugar Divn. 


Eimco (Gt. Britain) Ltd. 
Filtres Philippe S.A. 
Unifloc Ltd. 

Upflow filters. 
IMACTI Amsterdam. 


lvii 
Filter-aids. 
F. W. Berk & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar Divn. 
Farnell Carbons Ltd. 
T. B. Ford Limited. 
Haller & Phillips Ltd. 
Johns-Manville International Corp. 
Scottish Diatomite Co. Ltd. 
The Sugar Manufacturers’ Supply 
Co. Ltd. 
Chas. H. Windschueg]l Ltd. 
Filtercloths. 

Cotton Bros. (Longton) Ltd. 
Heath Filtration Ltd. 
G. H. Heath & Son (1952) Ltd. 
Samuel Hill Ltd. 
S. H. Johnson & Co. Ltd. 
Multi-Metal Wire Cloth Co. Inc. 
Nordiska Maskinfilt AB. 
Tiss-Metal. 


Filter-leaves. 

Dorr-Oliver Inc., Cane Sugar Divn. 
(Sweetland). 

Ferguson Perforating & Wire Co. 
Multi-Metal Wire Cloth Co. Inc. 
Niagara Filters Europe. 
Progress Engineers Ltd. 
A. & W. Smith & Co. Ltd. 
Sparkler Internationa! Ltd. 


Filter papers. 

W. & R. Balston Ltd. 

T. B. Ford Limited. 

The General Chemical & Pharma- 
ceutical Co. Ltd. 

G. H. Heath & Son (1952) Ltd. 

S. H. Johnson & Co. Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 


Flanges. 
Kirk & Co. (Tubes) Ltd. (Steel, 
Stainless Steel) 
Talbot Stead Tube Co. Ltd. (stainless 
steel) 
Flowmeters. 
Evershed & Vignoles Ltd. 
Fischer & Porter Ltd. 
Honeywell Controls Ltd. 
Rotameter Manufacturing Co. Ltd. 
The Sugar Manufacturers’ Supply 
Co. Ltd. 
Taylor Controls Ltd. 
John Thompson Instrument Co. Ltd. 
Wright Rain Ltd. (/rrigation). 
Wright Rain Africa (Pvt.) Ltd. 
(Irrigation). 
Friction materials (Industrial). 
Johns-Manville International Corp. 
Fullers’ earth. 
The Fullers’ Earth Union Ltd. 
Fuse Gear. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
Gearing, see Reduction gears. 
Gearmotors. 
Crofts (Engineers) Ltd. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
Link-Belt Company. 
Grabs, Cane and Beet. 
Joseph Westwood & Co. Lid. 
Granulators, see Dryers. 
Heat exchangers, Plate type. 
Alfa-Laval. 
A.P.V. Co. Ltd., Industrial Engin- 
eering Division. 
Babcock & Wilcox Ltd. 
British Boiler Accessories Ltd. 
George Cohen, Sons, & Co. Lid. 
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Heat exchangers, Tubular. 


A.P.V. Co. Ltd., Industrial Engin- 
eering Division 

Blairs Ltd. 

British Boiler Accessories Lid. 

George Clark & Sons (Hull Ltd. 

John Dore & Co. Ltd. 

George Fletcher & Co. Ltd. 

Foster Wheeler Lid. 

Holden & Brooke Ltd. 

Kingston Industrial Works Ltd. 

Korting Brothers (1917) Ltd. 

Lepage, Urbain & Cie 

Salzgitter Maschinen A.G. 

S.P.E.1. Chim 

John Thompson Water Tube 
Boilers Ltd. 

Toyo Chemical Engineering Co. 
Lid 


Hydraulic controls for valves, etc. 


Edwards Engineering Corp. 
Duncan Stewart & Co. Ltd. 


Instruments, Process control. 


Beckman Instruments International 
S.A 

Bellingham & Stanley Ltd 

Belliss & Morcom Ltd. 

The British Rototherm Co. Ltd. 

Cambridge Instrument Co. Ltd. 

Evershed & Vignoles Ltd. 

Fischer & Porter Lid. 

Hilger & Watts Ltd 

Honeywell Controls Ltd. 

Metrimpex, Budapest 

Rotameter Manufacturing Co. Ltd 

Duncan Stewart & Co. Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

Taylor Controls Ltd. 

John Thompson Instrument Co 
Ltd. 

Carl Zeiss—-Western Germany. 


Insulation, Thermal (heat and cold). 


Cape Insulation and Asbestos 

Products Ltd 

Johns-Manville International Corp. 

William Kenyon & Sons (Thermal 
Insulations) Ltd 

Lafarge Aluminous Cement Co. 
Lid. 


lon exchangers. 


W. & R. Balston Ltd 

Dorr-Oliver Inc., Cane Sugar Divn. 
Duper Water Conditioning Cy 
Farnell Carbons Ltd. 
IMACTI-Amsterdam. 

The Permutit Co. Ltd. 

Rohm & Haas Company. 

John Thompson-Kennicott Ltd. 


Irrigation equipment. 


Farrow & Sons Ltd. 
Martin-Markham Ltd. 

Wright Rain Ltd. 

Wright Rain Africa (Pvt.) Ltd. 


Jointings, see Packinges and gaskets 
Juice heaters. 


Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

CEKOP, Poland 

George Clark & Sons (Hull) Ltd. 

A. F. Craig & Co. Lid. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gutehoffnungshiitte Sterkrade A.G. 

Honolulu [ron Works Co. 

Kingston Industrial Works Ltd. 


Juice heaters—continued 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Lid. 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 


Juice scales. 


Butz & Leitz G.m.b.H. 
George Fietcher & Co. Ltd. 
Librawerk. 
Richardson Scale Co. Ltd. 
N.V. Servo-Balans. 

see also Weighing Machines 


Juice strainers and screens. 


Ashworth & Parker Ltd. 

Blairs Ltd. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

George Clark & Sons (Hull) Ltd. 

Cocksedge & Co. Ltd. 

Dei-Con Eastern Corporation. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Ferguson Perforating & Wire Co. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gutehoffnungshitte Sterkrade A.G. 

Link-Belt Company. 

Mechans Ltd. 

The Mirrlees Watson Co. Ltd 

Russell Constructions Ltd. 

A. & W. Smith & Co. Ltd 

Duncan Stewart & Co. Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 

The Sugar Manufacturers’ Supply 
Co. Ltd. 


Juice and syrup mixers. 


Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
A.G 


George Clark & Sons (Hull) Ltd. 

George Fletcher & Co. Ltd 

Gutehoffnungshiitte Sterkrade A.G 

L. A. Mitchell Ltd. 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd 


Knives, Beet. 


H. Putsch & Comp. 


Knives, Milling. 


Blairs Ltd 

BMA Braunschweigische Maschin- 
enbauanstalt 

Broussard Machine Co. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

A. F. Craig & Co. Ltd. 

Farrel-Birmingham Co. Inc. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gutehoffnungshiitte Sterkrade A.G. 

Honolulu Iron Works Co. 

Kingston Industrial Works Ltd. 

[he Mirrlees Watson Co. Lid 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Ltd. 

Stork-Werkspoor N.V. (V.M.F). 


Knives, Milling, Portable grinders. 
Fiexotube (Liverpool) Ltd. 


Laboratory apparatus and equipment. 


International Combustion (Export) 
Ltd. 

The Sugar Manufacturers’ Supply 
Co. Lid. 


Electric heating appliances. 
Isopad Ltd. 
see also Laboratory Instruments 
and Saccharimeters and Polari- 
meters, efc. 


Laboratory instruments. 

Beckman Instruments International 
S.A. 

Belliss & Morcom Ltd. 

The British Rototherm Co. Ltd. 

Cambridge Instrument Co. Lid. 

Evershed & Vignoles Ltd. 

Fischer & Porter Ltd. 

Rotameter Manufacturing Co. Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

John Thompson Instrument Co. 
Ltd. 

Carl Zeiss Jena. 

Cari Zeiss, Western Germany. 


Refraciometers. 
Bellingham & Stanley Ltd. 
Hilger & Watts Ltd. 
Schmidt & Haensch. 


Laboratory reagents. 
The General Chemical & Pharma- 
ceutical Co. Ltd. 
The 4-1 Manufacturers’ Supply 
td 


Ladders, steel lattice. 
Grill Floors Ltd. 


Lime density meters. 
Rotameter Manufacturing Co. Ltd 


Liming equipment. 
BMA Braunschweigische Maschin- 

enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 


A.G. 
Cocksedge & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar Divn. 
George Fletcher & Co. Ltd. 
H. Putsch & Comp. 
Salzgitter Maschinen A.G. 
Stork-Werkspoor N.V. (V.M.F.) 
The Sugar Manufacturers’ Supply 
Co. Ltd. 
Unifloc Ltd. 


Locomotives, Diesel. 

Andrew Barclay, Sons & Co. Ltd. 

George Cohen, Sons & Co. Ltd. 

The English Electric Co. Ltd., 
Electrical Plant Divn. 

F. C. Hibberd & Co. Lid. 

Robert Hudson Ltd. 

Hunslet Engine Co. Ltd. 

N.V. Locospoor. 

Railway Mine & Plantation Equip- 
ment Ltd. 

Spoorijzer N.V. Delft. 

U.S. Industries Inc. (Great Britain) 
Ltd. 


Magnetic separators. 
Electromagnets Ltd. 
Permag Ltd. 

Rapid Magnetic Ltd. 
Unifloc Ltd. 


Massecuite heat treating equipment. 
Blairs Ltd. 
George Fletcher & Co. Ltd. 
The Mirrlees Watson Co. Ltd. 
Pott, Cassels & Williamson Ltd. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 
The Western States Machine Co. 

(Stevens System). 
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Mechanical crop thinning machines. 
S.K.H. & Son (Salopian—-Kenneth 
Hudson & Son). 


Metal detectors. 
Metal Detection Ltd. 


Mill hydraulics. 
Edwards Engineering Corp. 
George Fletcher & Co. Ltd. 
The Mirrlees Watson Co. Ltd 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 


Mill rolls. 

Bethlehem Steel Export Corp. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

A. F. Craig & Co. Ltd. 

Soc. Fives Lilie-Cail. 

George Fletcher & Co. Ltd. 

G. M. Hay & Co. Ltd. 

Honolulu Iron Works Co. 

Kingston Industrial Works Ltd. 

The Mirrlees Watson Co. Ltd. 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Lid. 

Stork-Werkspoor N.V. (V.M.F.) 


Mill roll movement indicators and 
recorders. 
Edwards Engineering Corp. 


Milling plant. 
Blairs Ltd. 
BMA Braunschweigische Maschin- 
enbauansta't. 
Maschinenfabrik Buckau R. Wolf 


A.G. 
A. F. Craig & Co. Ltd. 
Farrel-Birmingham Co. Inc. 
Soc. Fives Lille-Cail. 
George Fletcher & Co. Ltd. 
Gutehoffnungshiitte Sterkrade A.G. 
G. M. Hay & Co. Ltd. 
Honolulu Iron Works Co. 
International Combustion (Export) 
Ltd. 
Kek Ltd. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Duncan Stewart &Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.). 
Technoexport Czechoslovakia. 
Toyo Chemical Engineering Co. 
Ltd. 
see also Knives, Milling and 
Shredders. 


Molasses addition plants for beet pulp. 
Amandus Kahl Nachf. 


Molasses tanks. 
v Blairs Ltd. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
Maschinenfabrik Buckau R. Wolf 


George Clark & Sons (Hull) Ltd. 
John Dore & Co. Ltd. 
George Fletcher & Co. Ltd. 
Kingston Industrial Works Ltd. 
Mechans Ltd. 
Salzgitter Maschinen A.G. 
A. & W. Smith & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 


Packeting machinery. 
Autopack Ltd. 
Brecknell, Dolman & Rogers Ltd. 
Chambon Ltd. 
Fr. Hesser Maschinenfabrik A.G. 
Richard Simon & Sons Ltd. 
SIG Swiss Industria! Company. 


Packings and gaskets. 
Cape Insulation and Asbestos 
Products Ltd. 
Johns-Manville International Corp 


Pans, Vacuum. 

A.P.V. Co. Ltd., Industrial Engin- 
eering Dept. 

Bennett, Sons & Shears Ltd. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
A.G. 

CEKOP, Poland. 

George Clark & Sons (Hull) Ltd. 

George Cohen, Sons & Co. Ltd. 

A. F. Craig & Co. Ltd. 

John Dore & Co. Ltd. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gutehoffnungshiitte Sterkrade A.G 

Honolulu [ron Works Co. 

Kingston Industrial Works Ltd. 

Mechans Ltd. 

The Mirrlees Watson Co. Ltd 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 

Technoexport Czechoslovakia 

John Thompson (Dudley) Ltd. 

Toyo Chemical Engineering Co. Ltd. 


Paper and board from bagasse. 
Cellulose Development Corp. Ltd. 
Lyddon & Co. Ltd. 


Parcelling machines. 
Fr. Hesser Maschinenfabrik A.G. 


Pelleting presses for dried pulp. 
Amandus Kahl Nachf. 


Pipes. Steam. 
Bethlehem Steel Export Corp. 
Kirk & Co. (Tubes) Ltd. 
Duncan Stewart & Co. Ltd. 
Talbot Stead Tube Co. Ltd. 
Pipe fittings. 
see Tube Fittings. 


Ploughs——Disc. 
Martin-Markham Ltd. 
Ransomes Sims & Jefferies Ltd. 
S.K.H. & Son (Salopian—Kenneth 
Hudson & Son). 


Ploughs—Reversible. 
Ransomes, Sims & Jefferies Ltd. 
S.K.H. & Son (Salopian—Kenneth 
Hudson & Son) 
Ploughs—Share. 
Ransomes Sims & Jefferies Ltd. 
Polythene bag sealers. 
The Thames Packaging Equipment 
Co. Ltd. 
Power transmission equipment. 
Chain Belt Company. 
Crofts (Engineers) Ltd. 
Farrel-Birmingham Co. Inc. 
Heenan & Froude Ltd. 
William Kenyon & Sons (Power 
Transmission) Ltd. 
Link-Belt Company. 
Renold Chains Ltd. 


lix 
Preliming equipment. 
A/S De danske Sukkerfabrikker. 
Presses, Hydraulic. 
Tangyes Ltd. 


Pressure gauges. 
The British Rototherm Co. Ltd. 
The British Steam Specialties Ltd. 
Honeywell Controls Ltd 


Printing Machinery—Rotary multi- 
colour for sugar cartons and 
bags, etc. 

Chambon Ltd. 
Fr. Hesser Maschinenfabrik A.G. 


Protective clothing 
G. H. Heath & Son (1952) Ltd. 


Pulverizers. Sugar. 
George Cohen, Sons & Co. Ltd. 
Gruendler Crusher & Pulverizer Co. 
Kek Ltd. 
The Sugar Manufacturers’ Supply 
Co. Ltd. 


Pumps. 
BMA Braunschweigische Maschin- 
enbauanstalt 

Cellulose Development Corp. Ltd. 
Dorr-Oliver Inc., Cane Sugar Divn. 
George Fletcher & Co. Ltd. 
Gutehoffnungshiitte Sterkrade A.G. 
Gwynnes Pumps Ltd. 

The Harland Engineering Co. Ltd. 
Holden & Brooke Ltd. 
International Combustion (Export) 


The Mirrlees Watson Co. Ltd. 

Siemen & Hinsch m.b.H. 

Sigmund Pumps Ltd 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

Tangyes Ltd. 

Worthington-Simpson Ltd. 


Boiler Feed pumps. 
The Permutit Co. Ltd. 
Saunders Valve Co. Ltd. 


Centrifugal pumps. 
W. H. Allen, Sons & Co, Ltd. 
Saunders Valve Co. Lid. 


Corrosion-proof pumps. 
A.P.V. Co. Ltd., Industrial Engin- 
eering Dept. 
L. A. Mitchell Ltd. 
Mono Pumps Ltd. 
Saunders Valve Co. Ltd. 


Irrigation pumps. 
W. H. Allen, Sons & Co. Ltd. 
Farrow & Sons Ltd. 
Martin-Markham Lid. 
Wright Rain Ltd. 
Wright Rain Africa (Pvt.) Ltd. 


Molasses pumps. 
Amandus Kahl Nachf. 
Comet Pump & Engineering Co. Ltd. 
Mono Pumps Ltd. 


Positive-action pumps. 
Comet Pump & Engineering Co, 
Ltd. 
Mono Pumps Ltd. 
Progress Engineers Ltd. 


Rotary pumps. 
Comet Pump & Engineering Co. 
Ltd. 
Mono Pumps Ltd. 
Machinefabriek Reineveld 


; 
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Self-priming pumps. 
Chain Belt Company. 
Comet Pump & Engineering Co. Ltd. 
Mono Pumps Ltd. 
Progress Engineers Ltd. 
Saunders Valve Co. Ltd. 
Sump pumps. 
Saunders Valve Co. Ltd. 
Vacuum pumps. 
see Vacuum pumps. 
Railway, see Locomotives and Track 
Rectifiers. 
The English Electric Co. Ltd., 


Sack closing machines. 
Thomas C. Keay Ltd. 
The Sack Filling & Sewing Machine 
Syndicate Ltd. 


Sack filling machines. 
Brecknell, Dolman & Rogers Ltd. 
Librawerk. 
Richardson Scale Co. Ltd. 
Richard Simon & Sons Ltd. 
The Thames Packaging Equipment 
Co. Ltd. (portable). 


Skip hoists. 

Babcock & Wilcox Ltd. 

Crone & Taylor (Engineering) Ltd. 

International Combustion (Export) 
Ltd. 

Link-Belt Company. 

Marco Conveyor & Engineering 
Co. Ltd. 

New Conveyor Co. Ltd. 

Spencer (Melksham) Ltd. 

Strachan & Henshaw Ltd. 


Spectrophotometers. 


Sack printing machines. Beckman Instruments International 


Electrical Plant Divn. 
Reduction gears. 
W. H. Allen, Sons & Co. Ltd. 
Maschinenfabrik Buckau R. Wolf 
A.G 


Crofts (Engineers) Ltd. 

Farrel-Birmingham Co. Inc. 

William Gardner & Sons 
(Gloucester) Ltd. 

Link-Belt Company. 

The Power Plant Co. Ltd. 

Progress Engineers Ltd. 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 

John Thompson Ordnance Co. 

Refinery equipment. 

Blairs Ltd. 

BMA Braunschweigische Maschin- 
enbauanstalt. 

Maschinenfabrik Buckau R. Wolf 
AG. 

CEKOP, Poland. 

A. F. Craig & Co. Ltd. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gutehoffnungshitte Sterkrade A.G 

Honolulu Iron Works Co 

Mechans Ltd. 

The Mirrlees Watson Co. Ltd. 

Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Ltd. 

Stordy Engineering Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 

Suchar Sales Corporation. 

Technoexport Czechoslovakia. 


Toyo Chemical Engineering Co. Ltd. 


Refractory bricks. 
General Refractories Ltd. 
Johns-Manville International Cerp. 
John G. Stein & Co. Ltd. 
Refractory cement. 
General Refractories Ltd. 
Johns-Manville International Corp. 


Lafarge Aluminous Cement Co. Ltd. 


John G. Stein & Co. Ltd. 


Refractory concretes. 
General Refractories Ltd. 
John G. Stein & Co. Ltd. 


Rotary hoes. 
Martin-Markham Ltd. 


Rubber belt cane carriers. 
Farrel-Birmingham Co. Inc. 


Saccharimeters and polarimeters. 
Bellingham & Stanley Ltd. 
Hilger & Watts Ltd. 
Schmidt & Haensch. 
The Sugar Manufacturers’ Supply 
Co. Ltd. 
Carl Zeiss Jena. 
Carl Zeiss, Western Germany. 


Thomas C. Keay Ltd. 


Sampling equipment. 
Birtley Engineering Ltd. 
New Conveyor Co. Ltd. 


Scaffold boards. 
Grill Floors Ltd. 


Scale removal and prevention. 
Flexible Drives (Gilmans) Ltd. 
Flexotube (Liverpool) Ltd. 

D. W. Haering & Co. Inc. 

The Kleen-e-ze Brush Co. Lid. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

see also Tube Cleaners. 


Screens, Centrifugal, see Centrifugal! 
Screens. 


Screens, Vibrating. 

Biittner-Werke A.G. 

Chain Belt Company. 

Cocksedge & Co. Ltd. 

Dei-Con Eastern Corporation. 

Electromagnets Ltd. 

George Fletcher & Co. Ltd. 

William Gardner & Sons 
(Gloucester) Ltd. 

Gutehoffnungshiitte Sterkrade A.G. 

Hein, Lehmann & Co. A.G. 

International Combustion (Export) 
Ltd. 

Link-Belt Company. 

Multi-Metal Wire Cloth Co. Inc. 

Russell Constructions Ltd. 

Spencer (Melksham) Ltd. 

Duncan Stewart & Co. Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

Tiss-Metal. 

Unifloc Ltd. 

see also Juice Strainers and Screens. 


Self-cleaning strainers. 
Ashworth & Parker Ltd. 


Self-regulating alternators. 
Heemaf N.V. 


Ship loading installations. 
Buhler Brothers. 
Crone & Taylor (Engineering) Ltd. 
Spencer (Melksham) Ltd. 


BMA Braunschweigische Maschin- 
enbauanstalt. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gruendler Crusher & Pulverizer Co. 

Gutehoffnungshiitte Sterkrade A.G. 

The Mirrlees Watson Co. Ltd 

Salzgitter Maschinen A.G. 

Duncan Stewart & Co. Ltd. 

Stork-Werkspoor N.V. (V.M.F.) 


Silos—Pre-stressed concrete. 
A/S De danske Sukkerfabrikker. 


S.A. 
Hilger & Watts Ltd. 
Carl Zeiss Jena. 
Carl Zeiss, Western Germany. 


Spray nozzles. 
Chain Belt Company. 
Link-Belt Comapny. 
New Conveyor Co. Ltd. 


Steam accumulators. 
Bethlehem Steel Export Corp. 
British Boiler Accessories Ltd. 
Cochran & Co., Annan, Ltd. 
George Fletcher & Co. Ltd. 
Duncan Stewart & Co. Ltd. 
The Sugar Manufacturers’ Supply 

Co. Ltd. 


Steam jet ejectors. 
Korting Brothers (i917) Ltd. 


Steam storage equipment. 
see Steam accumulators. 


Steam superheaters. 
Babcock & Wilcox Ltd. 
Maschinenfabrik Buckau R. Wolf 


A.G. 

Foster Wheeler Ltd. 

John Thompson Water Tube 
Boilers Ltd. 


Steam traps. 
The British Steam Specialties Ltd. 
von Arnim’sche Werke G.m.b.H. 


Steam turbines for mill drives, etc. 
W. H. Allen, Sons & Co. Ltd. 
Belliss & Morcom Ltd. 

George Cohen, Sons & Co. Ltd. 

A. F. Craig & Co. Ltd. 

The English Electric Co. Ltd., 
Steam Turbine Divn. 

Escher Wyss Ltd. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Gutehoffnungshiitte Sterkrade A.G. 

The Mirrlees Watson Co. Ltd. 

A. & W. Smith & Co. Ltd. 

Duncan Stewart & Co. Ltd. 

Stork Werkspoor N.V. (V.M.F.) 


Steam turbo-alternator sets. 
The English Electric Co. Ltd. 
Steam Turbine Divn. 
Escher Wyss Ltd. 
Steel. 
Bethlehem Steel Export Corp. 
George Cohen, Sons & Co. Ltd. 


Steel bar and wire. 
Talbot Stead Tube Co. Ltd. 


Steel flooring and handrailing. 
Grill Floors Ltd. 


Stokers—Bagasse burning spreader 
type. 
Babcock & Wilcox Ltd. 
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Shredders. 


A. F. Craig & Co. Ltd. 

Honolulu Iron Works Co. 

Salzgitter Industriebau G.m.b.H. 

Salzgitter Maschinen A.G. 

Stork-Werkspoor N.V. (V.M.F.) 

ba Chemical Engineering Co. 
td. 


Sugar machinery, General. 
Blairs Ltd. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
Buckau R. Wolf 
A 


CEKOP, Poland. 

A. F. Craig & Co. Ltd. 
Dorr-Oliver Inc., Cane Sugar Divn. 
Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 
Gutehoffnungshiitte Sterkrade A.G 
Honolulu Iron Works Co. 
Kingston Industrial Works Ltd. 
The Mirrlees Watson Co. Ltd. 
Salzgitter Maschinen A.G. 

A. & W. Smith & Co. Ltd. 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.). 
Technoexport Czechoslovakia. 


Sugar throwers and trimmers. 
Buhler Brothers. 
Cocksedge & Co. Ltd. 


Crone & Taylor (Engineering) Ltd. 


George Fletcher & Co. Ltd. 
Kingston Industrial Works Ltd. 
Link-Belt Company. 

Spencer (Melksham) Ltd. 
Stephens-Adamson Mfg. Co. 


Switch- and distributing plants. 
Heemaf N.V. 


Switchgear. 


The English Electric Co. Ltd., 


Electrical Plant Divn. 
Heemaf N.V. 


Switchgear, Ironclad. 
Heemaf N.V. 


Temperature recorders and controllers. 


The British Rototherm Co. Ltd. 

Cambridge Instrument Co. Ltd. 

Evershed & Vignoles Ltd. 

Honeywell Controls Ltd. 

The Sugar Manufacturers’ Supply 
Co. Ltd. 

Taylor Controls Ltd. 


John Thompson Instrument Co. Ltd. 


Thermometers. 
The British Rototherm Co. Ltd. 
Cambridge Instrument Co. Ltd. 
Taylor Controls Ltd. 


Track and track accessories. 
Bethlehem Steel Export Corp. 
Robert Hudson Ltd. 

N.V. Locospoor 


Railway Mine & Plantation Equip- 


ment Ltd. 
Spoorijzer N.V. Delft 


US. Industries Inc. (Great Britain) 
Ltd. 


Tractors. 
F. C. Hibberd &Co. Ltd. 


Cary Iron Works. 
Martin-Markham Ltd. 
L. S. Miedema Landbouwwerk- 
tuigenfabriek N.V. 
S.K.H. & Son (Salopian—Kenneth 
Hudson & Son). 
Spoorijzer N.V. Delft. 
Whitlock Bros. Ltd. 
Transformers. 
The English Electric Co. Ltd., 
Electrical Plant Divn. 
Trench gratings. 
Grill Floors Ltd. 


Tubes, Bi-metal. 
Talbot Stead Tube Co. Ltd 
Yorkshire Imperial Metals Ltd. 


Tabes for boilers, evaporators, juice 
heaters, vacuum pans, etc. 
Babcock & Wilcox Ltd. 
Hudson & Wright Ltd. 
Kirk & Co, (Tubes) Ltd. 
Talbot Stead Tube Co. Ltd. 
Yorkshire Imperial Metals Ltd. 


Tubes, Carbon, alloy and stainless steel. 
Kirk & Co. (Tubes) Ltd. 
Talbot Stead Tube Co. Ltd. 


Tube cleaners, Manual (Brushes and 
scrapers). 
Kleen-e-ze Brush Co. Ltd. 
Rotatools (U.K.) Ltd. 


Tube cleaners, Rotary (Electric and 


air). 

Rotatools (U.K.) Ltd. 

see also Scale removal and 
prevention. 


Tube fittings 

A.P.V. "Co. Ltd., Industrial Engin- 
eering Dept. (stainless steel) 

Blakey’s Boot Protectors Ltd. 
(malleable iron). 

Kirk & Co. (Tubes) Ltd. 
(malleable iron and — steel) 

Talbot Stead Tube Co. L 
(stainiess steel). 

Yorkshire Imperial Metals Ltd. 
(copper, brass and plastic). 


Turbulators for heat exchangers. 
The Kleen-e-zee Brush Co. Ltd. 


Firestone International Company. 
Firestone Tyre & Rubber Co. Ltd. 


Vacuum pans, see Pans. 


Vacuum pan supersaturation indicators. 


Fischer & Porter Ltd. 


Vacuum pu 

Belliss Me Ltd. 

Blairs Ltd. 

Officine Meccaniche e Fonderie A. 
Bosco S.p.A. 

George Cohen, Sone & Co. Ltd. 

Comet Pump & Engineering Co. 
Ltd. 

Dorr-Oliver Inc., Cane Sugar Divn. 

Soc. Fives Lille-Cail. 

George Fletcher & Co. Ltd. 

Holden & Brooke Ltd. 

Combustion (Export) 
Ltd. 


Vacuum pumps— continued 


Kortting Brothers (1917) Ltd. 
The Mirrlees Watson Co. Ltd. 
Neyrpic. 

Siemen & Hinsch m.b.H. 

A. & W. Smith & Co. Ltd. 
Duncan Stewart & Co. Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 
Worthington-Simpson Ltd. 


alves. 

A.P.V. Co. Ltd., Industrial Engin- 
eering Dept. 

von Arnim’sche Werke G.m.b.H. 

The British Steam Specialties Ltd. 

George Clark & Sons (Hull) Ltd. 

George Cohen, Sons & Co. Ltd. 

Honeywell Controls Ltd. 

Kirk & Co. (Tubes) Ltd. 

The Lunkenheimer Company. 

Saunders Valve Co. Ltd. 

Talbot Stead Tube Co. Ltd. 

Taylor Controls Ltd. 


Variable speed controls. 


Crofts (Engineers) Ltd. 

The English Electric Co. Ltd., 
Electrical Plant Divn. 

Heenan & Froude Ltd. 

Link-Belt Company. 

Duncan Stewart & Co. Ltd. 


Vehicle washes. 


Grill Floors Ltd. 


Water cooling towers. 


Film Cooling Towers (1925) Ltd. 
Foster Wheeler Ltd. 
AB. Svenska Flaktfabriken. 


Weighing machines. 


Adequate Weighers Ltd. 

Autopack Ltd. 

Butz & Leitz G.m.b.H. 

Werk, Reuther & Reisert 
K 


Electroweighers (Birmingham) Ltd. 
George Fletcher & Co. Ltd. 

Fr. Hesser Maschinenfabrik A.G. 
Librawerk. 

Richardson Scale Co. Ltd. 

N.V. Servo-Balans. 

Richard Simon & Sons Ltd. 
Stork-Werkspoor N.V. (V.M.F.) 
The Sugar Manufacturers’ Supply 


Wire brushes, Rotary and manual. 


Rotatools (U.K.) Ltd. 


Wire cloth. 


Ferguson Perforating & Wire 
Company. 
Fontaine & Co. 
Multi-Metal Wire Cloth Co. Inc. 
Tiss-Metal. 
Unifloc Ltd. 
Wrapping machines. 
Fr. Hesser Maschinenfabrik A.G 
SAPAL. 
SIG Swiss Industrial Company. 
Yeast plants. 
A.P.V. Co. Ltd., Chemical Engin- 
eering Division. 
BMA Braunschweigische Maschin- 
enbauanstalt. 
CEKOP, Poland, 
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BUYERS’ GUIDE—ADDRESS LIST 


Activated Carbon & Chemicals Ltd., 

Burnfield Road, Giffnock, Glasgow, Scotland. 

Tel.: Merrylee 2393. Cable: Stedmacs, Giffnock. 
Adequate Weighers Ltd., 

Bridge Works, Bridge Road, Sutton, Surrey, England. 
Tel.: Vigilant 6666/7/8. Cable : Adegrate, London. 


W. H. Allen, Sons & Co. Ltd., 

Queens Engineering Works, Bedford, England. 

Tel.: Bedford 67400. Cables: Pump, Bedford. 
Telex: 82100. 

The A.P.V. Co. Ltd., 

Manor Royal, Crawley, Sussex. 


Tel. : Crawley 1360. Cable : Anaclastic, Crawley. 
Telex : 8737 

von Arnim’sche Werke G.m.b.H., Werk Schneider & 

Helmecke, 


Offenbach/Main, Germany. 
Tel.: Offenbach 82054. 
Cable: Kondenstopf, Offenbach/Main. 
Ashworth & Parker Ltd., 
Riverside Works, Bury, Lancs., England. 
Tel. : Bury 5125-6. Cable : Kinetic, Bury. 


Associated Chemical Companies (Sales) Limited, 

P.O. Box 6, Brotherton House, Westgate, Leeds 1, England. 

Tel.: Leeds 29321/8. Cable : Aschem, Leeds. 
Telex : 55-116. 


Autopack Ltd., 
Malvern, Worcestershire, England. 
Tel.: Malvern 1651/4. Cable: Autopack, Malvern. 


Babcock & Wilcox Ltd., 

Babcock House, 209 Euston Rd., London, N.W.1, England. 

Tel.: Euston 4321. Cable: Babcock, London. 
Telex: 23256. 


W. & R. Balston Ltd., 
see H. Reeve Angel & Co. Ltd. 


Andrew Barclay, Sons & Co. Ltd., 

Caledonia Works, Kilmarnock, Scotland. 

Tel.: 1366/7 Cable: Barclayson, Kilmarnock. 

Beckman Instruments International S.A., 

rue des Pierres-du-Niton 17, Geneva, Switzerland. 

Tel.: 35 6480 Cable: Beckmanint, Geneva. 
Telex: Geneva 22596. 

Bellingham & Stanley Ltd., 

71 Hornsey Rise, London, N.19, England. 

Tel. : Archway 2270. Cable : Polyfract, London. 

Belliss & Morcom Ltd., 


Ledsam Street Works, Birmingham 16, England. 
Tel. : Edgbaston 3531. Cable : Belliss, Birmingham 16. 


Bennett, Sons & Shears Ltd., 
Pepper Road, Leeds 10, Yorkshire, England. 
Tel.: Leeds 73411. Cable: Non-Ferrous, Leeds. 


F. W. Berk & Co. Ltd., 

Berk House, 8 Baker Street, London, W.1. 

Tel. : Hunter 6688. Cable : Berk, London. 
Telex: 23796. 


Bethlehem Steel Export Corporation, 
25, Broadway, New York 4, N.Y., U.S.A. 
Cable: Bethlehem, New York. 


Birtley Engineering Ltd., 
Birtley, Co. Durham, England. 
Tel.: Birtley 248/9 Cable: Birtley, Newcastle-on-Tyne. 


Blairs Ltd., 


Glasgow Engineering Works, Woodville Street, Govan, 
Glasgow, S.W.1, Scotland. 
Te/. : Govan 1261 


Cable : Blazon, Glasgow. 


Blakey’s Boot Protectors Ltd., 

see Pennine Chainbelt Co. Ltd. 

BMA Braunschweigische Maschinenb it 

(20b) Braunschweig, Bahnhofstrasse 5, Germany. 

Tel. ; Braunschweig 23691 Cable : Bema, Braunschweig. 
Telex : Bema Bswg. 0952840 

Officine Meccaniche e Fonderie A. Bosco S.p.A., 

Terni, Italy. 

Tel.: 21. 131-23. 103-38. 173-41. 185. Cable: Bosco, Terni. 

Brecknell, Dolman & Rogers Ltd., 

Pennywell Road, Bristol 5, England. 

Tel.: Bristol 58222. Cable: Bremaners, Bristol. 


British Boiler Accessories Ltd. 

62/63 Fenchurch Street, London E.C.3., England. 

Tel.: Royal 2361. Cable ; Boileracs, London. 
The British Rototherm Co. Ltd., 

Merton Abbey, London S.W.19, England. 

Tel.: Liberty 7661. Cable: Rototherm, London. 


The British Steam Specialties Ltd. 
Fleet Street, Leicester, England. 
Tel.: Leicester 23232. 

Thomas Broadbent & Sons Ltd., : 
Central Ironworks, Huddersfield, England. 

Tel : Huddersfield 5520. Cable : Broadbent, Huddersfield. 


Broussard Machine Company, 
see Logan Perkins. 


Maschinenfabrik Buckau R. Wolf A.G., 
Grevenbroich/Ndrrh., Germany. 
Tel. : Grevenbroich 1481. 
Cable ; Maschinenbau, Grevenbroich. 
Telex : O8517111. 


Cable: Boss, Leicester. 


Buell Ltd., 
3 St. James’s Square, London, S.W.1, England. 
Tel. : Trafalgar 2528. Cable : Allentare, London. 


Buhler Brothers, 
Uzwil, Switzerland. f 
Tel.: 562 12 Uzwil Cable : Buhler, Uzwil. 


Telex : 57202 
Bittner-Werke A.G., 
Postfach 59, Krefeld-Uerdingen 1, Germany. ; 
Tel.: Krefeld 43511. Cable: Bittner, Krefeld-Uerdingen. 


Buttner Works (Canada) Ltd., 
P.O. Box 688, Montrea!, Quebec, Canada. 
Tel.: RE-7-9053 Cable ; Buttner, Montreal. 


Buttner Works Inc. 
52 Vanderbilt Avenue, New York 17, N.Y., U.S.A. 
Tel.: Murray Hill 9-5098. Cable : Buttnerusa, New York. 


Butz & Leitz G.m.b.H., 

(22b) Ludwigshafen a. Rh., Industriestrasse 31, Germany. 

Tel.: Ludwigshafen 63618/19. 
Cable: Butzleitz, Ludwigshafenrhein 


Cambridge Instrument Co. Ltd., 

13 Grosvenor Place, London S.W.1., England. 

Tel.: Belgravia 5066. Cable : Unipivot, London, 

Cape Insulation and Asbestos Products Ltd., 

114 & 116 Park Street, London, W.1., England. 

Tel.: Grosvenor 6022. Cable: \ncorrupt,London. 
Telex: 23759. 

Cary tron Works, 

see Logan Perkins. 


Catchpole Engineering Co. Ltd., 
78 Risbygate Street, Bury St. Edmunds, Suffolk, England. 
Tel.: Bury St. Edmunds 2591. 

Cable: Beslift, Bury St. Edmunds. 
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CEKOP Foreign Trade Enterprise, 
49 Mokotowska, Warsaw, Poland. 
Cable: Cekop, Warsaw. 


Cellulose Development Corporation Ltd., 
Hatch End, Middlesex. 
Tel.: Hatch End 2261. Cable : Celdecor, Pinner. 


Chain Belt Company, 
4701 West Greenfield Avenue, Milwaukee 1, Wisconsin, 


U.S.A. 
Tel.: Evergreen 4-3000. Cable: Beltchain, Milwaukee. 
Chambon Ltd., 
Riverside Works, Standish Road, London W.6., England. 
Tel.: Riverside 6086. Cable: Chambonted, London. 


t L. Fonderies et Ateliers—Sté. Ame, 
Chauny (Aisne), France. 
Tel. Chauny 34 


George Clark & Sons (Hull) Ltd., 
Hawthorn Avenue, Hull, England. 
Tel.. Hull 37654. Cable: Clark, Hull. 


The Clydesdale Chemical Co. Ltd., 
105 Millerston Street, Glasgow, E.1, Scotland. 
Tel. : Bridgeton 4374. Cable : Cactus, Glasgow 


Cochran & Co., Annan, Ltd., 
Annan, Dumfriesshire, Scotland. 
Tel: Annan 111. Cable : 


Cocksedge & Co. Ltd., 
Grey Friars Road, Ipswich, Suffolk, England. 
Tel.: Ipswich 56161. Cable: Cocksedge, Ipswich. 


George Cohen, Sons & Co. Ltd., 

58 Wood Lane, London, W.12, England. 

Tel. : Shepherds Bush 2070. Cable : Omniplant, London. 
Telex : 21288/9. 


Multitube, Annan. 


Comet Pump & Engineering Co. Ltd., 
Johnson Road, West Croydon, Surrey, England. 
Tel. ; Thornton Heath 3816. Cable : Comet, Croydon. 


Cotton Bros. (Longton) Ltd., 

Crown Works, Portland Road, Longton, Stoke-on-Trent, 
Staffs., England. 

Tel.: Stoke-on-Trent 33021. Cable: Cotbro, Stoke-on-Trent. 


A. F. Craig & Co. Ltd.. 
Caledonia Engineering Works, Paisley, Scotland. 
Tel. : Paisley 2191. Cable : Craig, Paisley. 


Crofts (Engineers) Ltd., 

Thornbury, Bradford 3, Yorkshire, England. 

Tei. : Bradford 65251. Cable : Crofters, Bradford. 
Telex : 51186. 


Crone & Taylor (Engineering) Ltd., 
Sutton Oak, St. Helens, Lancashire, England. 
Tel.: St. Helens 3283/5. Cables: Crontaylor, St. Helens. 


James A. Cuthbertson Ltd., 
Station Road, Biggar, Lanarkshire, Scotland. 
Tel:. Biggar 20. Cable: Mechadrain, Biggar. 


C.Z. Scientific Instruments Ltd., 
12a Golden Square, London W.1., England. 
Tel.: Gerrard 4488 Cable: Cezet, London. 


Dallow Lambert Ltd., 
Thurmaston, Leicester, England. 
Tel.: Syston 3333. Cable: Dust, Leicester. 


A/S De danske Sukkerfabrikker, 

Langebrogade 5, Kobenhavn K, Denmark. 

Tel.: Central 9030. Cable: Sukkerfabrikker, Copenhagen. 
Telex ; 5530 Sukker KH. 


Degenhardt & Co. Ltd., 

6 Cavendish Square, London W.1., England. 

Tel.: Langham 6097/9. 

Dei-Con Eastern Corporation, 

Eastern Hemisphere Export Sales Divn., 
Concentrator Co. Inc., 

60 Beaver St., New York 4, N.Y., U.S.A. 

Tel.: Digby 4-7389. Cable : Retsied, New York. 


John Dore & Co. Ltd., 
29/31 Bromley High Street, Bow, London, E.3, England. 
Tel.: Advance 2136, 3421. Cables: Cuivre, London, 


Dorr-Oliver Inc., Cane Sugar Division, 
Stamford, Conn., U.S.A. 


Dunford & Elliott Process Engineering Ltd., 
Linford Street, London, S.W.8, England. 
Tel. : Macaulay 2405. Cable : Lindaresco, London. 


Duper Water Conditioning Company, 

Nieuwendammerkade 1-3, Amsterdam-Noord, Holland. 

Tel.: 020-60821. Cable ; Waterduper/Amsterdam. 
Telex : 14278. 


Duriron Company Inc., Enzinger Division, 
Dayton, Ohio, U.S.A. 
Tel.: CLA-5344, 


Edwards Engineering Corp., 
1170 Constance Street, New Orleans 13, La., U.S.A. 
Tel.: 524-0175. Cable: Joedco, New Orleans. 


Eimco (Great Britain) Ltd., 
Earlsway, Team Valley, Gateshead 11, England. 
Tel. : Low Fell 7-7241. Cable ; Eimco, Gateshead. 


The Deister 


Ltd., 
nee Works, Bond St., Hockley, Birmingham, England. 
Tel.: Central 5391-3. Cable: Boxmag, Birmingham. 


Electroweighers (Birmingham) Ltd., 
Moseley St., Birmingham 12, England. 
Tel.: Victoria 2223 Cable.: Elecweigh, Birmingham. 


The English Electric Co. Ltd., 
English Electric House, Strand, London, W.C.2., England. 
Tel.; Covent Garden 1234. Cables: Enelectico, London. 


The English Electric Co. Ltd., Electrical Plant Division, 
see The English Electric Co. Ltd. 


The English Electric Co. Ltd., Steam Turbine Division, 
see The English Electric Co. Ltd. 


Escher Wyss Ltd., 

Terminal House, 52 Grosvenor Gardens, London, S.W.1, 
England. 

Tel. : Sloane 8101. Cable : Escherwyss, London. 


Evershed & Vignoles Ltd., 

Chiswick, London, W.4, England. 

Tel. : Chiswick 3670. Cable : Megger, London. 
Telex : 22-583. 


Ewart Chainbelt Co. Ltd., 
Colombo Street, Derby, England. 
Tel. : Derby 45451. fe ; Chainbelt, Derby. 
Extraction Continue De Smet 5.A., 

38, Avenue de France, Anvers, Belgium. 

Tel.: 32.43.05; 32.43.15. Cable: Extraxsmet, Anvers. 


Farnell Carbons Ltd., 
Conduit Road, Plumstead, London, S.E.18, England. 
Tel : Woolwich 1158. Cable : Scofar, London. 


Farrel-Birmingham Co. Inc., 
Ansonia, Conn., U.S.A. 
Tel.: Regent 4-3331. 


E. Farrell & Son Ltd., 
West End Engineering Works, Oldham, Lancs., England. 
Tel.: Main 5355. 
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Farrow & Sens Ltd., 


Spalding, Lincs., England. 
Tel.; Spalding 3764. Cable: Farrows, Spalding. 


Ferguson Perforating & Wire Co., 
130-140 Ernest Street, Providence, R.I., U.S.A. 


Tel. : Williams 1-8876. Cable : Ferguson, Providence. 


Film Cooling Towers (1925) Ltd., 


Chancery House, Parkshot, Richmond, Surrey, England. 
Cable: Aloof, Richmond. 


Tel.: Richmond 6494/8. 
Filtres Philippe S.A., 


P.O. Box 30, 109 Bid. Henri-Barbusse, Houilles (S. & O.), 


France. 


Tel,: 961-79-90. Cable: Alfilipe, Houilles. 


Firestone International Company, 
1200 Firestone Parkway, Akron, Ohio, U.S.A 


Tel.: Hemlock 4-1671 Cable : Firestone, Akron. 


Firestone Tyre & Rubber Co. Ltd., 
Brentford, Middlesex. 


Tel.: ISLeworth 4141. Cable : Firestone, Brentford. 


Fischer & Porter Ltd., 
Salterbeck Trading Estate, Workington, Cumberland. 


Tel.: Harrington 333 Cable : Saltfisch, Workington. 


Société de Fives Lille-Cail, 
7 Rue Montalivet, Paris 7e, France. 
Tel.: Anjou 22-01. 


George Fletcher & Co. Ltd., 

Masson Lane, Derby, England. 

Tel. : Derby 4 Cable : Amarilla, Derby. 
Telex: 37514 

Flexible Drives (Gilmans) Ltd., 

Skatoskalo Works, Millers Road, Warwick, England. 

Tel.: Warwick 448. Cable: Skatoskalo, Warwick. 


Flexotube (Liverpool) Ltd., 
25, Hope Street, Liverpool 1, England. 
Tel.: Royal 3345. Cable : Flexotube, Liverpool. 


Fontaine & Co., 
Aachen, Germany. 


T. B. Ford Ltd., 
30 New Bridge Street, London E.C.4., England. 
Tel.: City 2272. Cable : Fordfilt, London 


Foster Wheeler Ltd., 

3 Ixworth Place, London, S.W.3, England. 

Tel. : Kensington 6363. Cable : Rewop, London. 
Telex : London 23442. 

The Fullers’ Earth Union Ltd., 

Patteson Court, Nutfield Road, Redhill, Surrey, England. 

Tel.: Redhill 3521. Cable: Fullion, Redhill. 


William Gardner & Sons (Gloucester) Ltd., 
Bristol Road, Gloucester, England. 
Tel.: Gloucester 21261. Cable: Gardner, Gloucester. 


The General Chemical & Pharmaceutical Co. Ltd., 
Judex Works, Sudbury, Wembley, Middx., England. 
Tel.: Arnold 3883. Cable: Chemipharm, Wembley. 


General Refractories Ltd., 


Genefax House, Tapton Park Road, Sheffield 10, Yorkshire, 
England. 


Tel.: Sheffield 31113. Cable: Genefax, Sheffield. 

Telex: 54-128. 

Goka N.V. Machine Works, 

Postbox 130, Koestraat 2a, Amsterdam C, Holland. 

Tel.: 222255/6 Cable: Kagodam, Amsterdam. 
Telex : 14173 

E. Green & Son Ltd., 

Economiser Works, Wakefield, England. 

Tel. : Wakefield 2706. Cable : Economiser, Wakefield. 


Cable: Fivcail, Paris. 


Grill Floors Ltd., 
West Row, North Kensington, London, W.10, England. 
Tel.: Ladbroke 3066/7. Cables: Etyladec, London. 


Gruendler Crusher & Pulverizer Co., 
2915 North Market Street, St. Louis 6, Mo., U.S.A. 


Tel. : Jefferson 1-1220. Cable : Grupulco, St. Louis. 
Gutehoffnungshiitte Sterkrade A.G., 


Werk Diisseldorf, Diisseldorf, Germany. 


Gwynnes Pumps 

62/64 hens oi Road, Hammersmith, London, W.6, 
England. 

Tel.: Riverside 3682. Cable: Gwynne, London. 


Telex: 21429. 
D. W. Haering & Co. Inc., 
P.O. Box 21337, San Antonio, Texas, U.S.A. 
Tel.: Walnut 2-1235. Cable: H-O-H, San Antonio. 


Haller & Phillips Ltd., 
68-70 Goswell Road, London E.C.1., England. 
Tel.: Clerkenwell 0956. Cable: Haloid, London. 


The Harland Engineering Co. Ltd., 
Harland House, 20 Park Street, London W.1. 
Tel.: Grosvenor 1221/3. Cable: Rhoemetric, London. 
Telex 22881 
G. M. Hay & Co. Ltd., 
Strathclyde Foundry, 42 Fore Street, Whiteinch, 
Glasgow, W.4, Scotland. 
Tel. : Scotstoun 4390. 


Heath Filtration Ltd., 


Sneyd Mills, Newcastle Street, Burslem, Stoke-on-Trent, 
Staffs., England. 
Tel.: Stoke-on-Trent 84698/87172. 


G. H. Heath & Son (1952) Ltd., 
Heathcote and _— oe Works, Burslem, Stoke-on-Trent, 
Staffs., Engl 


Tel.: 87273/4/5. Cable: Durability, Burslem. 


Heemaf N.V., 
Postbox 4, Hengelo, Netherlands. 
Tel.: 05400-5830 


Cable : Castiron, Glasgow. 


Cable: Heemaf, Hengelo. 
Telex: 31307. 
Heenan & Froude Ltd., 
Worcester, England. 
Tel. : Worcester 23461. Cable : Heenan, Worcester. 


Hein, Lehmann & Co. A.G., 
Abt. Massentrennung, P.O. Box 9107, Dusseldorf, Germany. 
Tel.: 70201 : Herrmannsieb, Dusseldorf. 


Fr. Hesser Maschinenfabrik A.G. 

Stuttgart-Bad Cannstatt, Nauheimerstr. 99, Germany. 

Tel.: Stuttgart 566141. Cable: Hesser, Stuttgart-Bad 
Cannstatt. Telex : 072-2362 


F. C. Hibberd & Co. Ltd., 
56 Victoria St., London S.W.1., England. 


Tel.: Victoria 9517/8. Cabie : Planetloco, London. 
Hilger & Watts Lid., 

98 St. Pancras Way, Camden Rd.. London, N.W.1, England. 
Tel. : Gulliver 5636. Cable : Sphericity, London. 


Telex: 23852. 
Samuel Hill Ltd., 
Lark Mill, Hare Street. Rochdale, Lancashire, England. 
Tel. : Rochdale 40221. Cable : Filtering, Rochdale 


Holden & Brooke Ltd., 
Sirius Works, West Gorton, Manchester 12, Lancs., England. 
Tel.: Aidwick 3883. Cable: Influx, Manchester. 


Honeywel! Controls Ltd., 

Ruislip Road East, Greenford, Middlesex, England. 

Tel.: Waxlow 2333 Cable: Minnreg, Greenford 
Telex: 22765. 
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Honolulu Iron Works Co., 
165 Broadway, New York 6, N.Y., U.S.A. 
Cable : Honiron, New York 


Robert Hudson Ltd., 
Raletrux House, Meadow Lane, Leeds, England. 


Tel. : Leeds 20004. Cable : Raletrux, Leeds. 


Hudson & Wright Ltd., 
Halberton Street, Birmingham 18, England. 
Tel.: Smethwick 0675/6. Cable : Desac, Birmingham. 


Hunslet Engine Co. Ltd., 
125 Jack Lane, Leeds 10, Yorkshire, England. 
Tel. : Leeds 32261. Cable : Engine, Leeds. 


IMACTI, Industrieele Maatschappij Activit N.V., 

Postbus 240c, Amsterdam, Holland. 

Tel. : 60153. Cable : Activit, Amsterdam. 
Telex : 14.278. 


International Combustion (Export) Ltd., 
19 Woburn Place, London, W.C.1, England. 
Tel.: Terminus 2833. ‘able : Lopulco, London. 


Isopad Ltd., 
Barnet By-Pass, Boreham Wood, Herts., England. 
Tel.: Elstree 2817/9. Cable: |sopad, Boreham, Wood 


Johns-Manville International Corp 
22 East 40th Street, New York Ié 16, N.Y., U.S.A 
Tel. : Lexington 2-7600. Cable : Johnmanvil, New York, 


S. H. Johnson & Co. Ltd., 
Carpenters Road, Stratford, London, E.15, England. 
Tel. : Maryland 7431. Cable : Filtrum, Londen. 


Amandus Kahl Nachf., 

Hamburg 26, Eiffestrasse 432, Germany. 

Tel.: 250914. Cable: Kahladus, Hamburg. 
Telex: 0212775. 


Thomas C. Keay Ltd., 
P.O. Box 30, Baltic Street, Dundee, Scotland. 
Tel.: Dundee 26031/4 le : Keay, Dundee. 


Kek Ltd., 
Palmerston Street, Ancoats, Manchester 12, England. 
Tel.: Ardwick 1104/5. Cable : Kekgrind, Manchester 12. 


William Kenyon & Sons (Power Transmission) Ltd., 
Chapelfield Works, Dukinfield, Cheshire, England. 
Tel.: Ashton-u-Lyne 1614/7. Cable: Kenyon, Dukinfield. 


William Kenyon & Sons (Thermal Insulations) Ltd., 
Albert Works, Dukinfield, Cheshire, England. 
Tel.: Ashton-u-Lyne 5185/7 & 3646/7. 

Cable: Kenyon, Dukinfield. 


John King & Co. (Leeds) Ltd., 
Garnet Road, Leeds 11, Yorkshire, England. 
Tel.: Leeds 75414. Cable: Malleable, Leeds. 


Kingston Industrial Works Ltd., 
P.O. Box 72, Kingston 11, Jamaica, W.1. 
Tel.: Kingston 86121 Cable: Industrial, Kingston. 


Kirk & Co. (Tubes) Ltd., 
74/82 Paradise Street, London S.E.16, England. 
Tel.: Bermondsey 3156/9. Cable : Kirflanges, London, 


The Kleen-e-ze Brush Co. Ltd., 
Hanham, Bristol, England. 
Tei. : Bristol 673027. Cable : Kleeneze, Bristo). 
Korting Brothers (1917) Ltd., 

Western Avenue, Sheepbridge Lane, Mansfield, Notts., 
England. 
Tel.: Mansfield 5947, 


Cable: Korting, Mansfield. 
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Krauss-Maffei-[mperial G.m.b.H. & Co., 

Miinchen-Obermenzing, Tannenweg 4, Germany. 

Tel.: Mianchen 65 996. Cable: Imperial, Mianchen. 
Telex: 052 3277. 

Ets Krieg et Zivy, 

9 Rue Louis-Lejeune, Montrouge (Seine), France. 

Tel.: ALEsia 40-80. Cable : Krieg Zivy, Montrouge. 


Lafarge Aluminous Cement Co. Ltd., 
73 Brook Street, London, W.1, England. 
Tel. : Mayfair 8546. Cable : Cimenfondu, London 


Lepage, Urbain & Cie., 
105 Rue de la Convention, Paris 1Se, France. 
Tel. : Lecourbe 50-02. Cable : Alepage, Paris. 


Librawerk, 

Vossenkamp 1, Braunschweig, Germany. 

Tel.: Sammel-Nr. 30851. Cable: Librawerk, Braunschweig 
Telex: 0952866. 


Link-Belt Company, Department 1258-ISJL, 
2680 Woolworth Building, New York 7, N.Y., U.S.A. 


Tel. : Digby 9-4210. Cable : Linkbelt, New York. 
N.¥V. Locospoor, 

78 Bezuidenhout, The Hague, Holland. 

Tel.: 720737. Cable: Locospoor, The Hague 


The Lunkenheimer Company, 
Cincinnati 14, Ohio, U.S.A. 
Cable ; Lunken, Cincinnati. 


LURGI Gesellschaft fiir Chemotechnik m.b.H., 
Frankfurt/Main, Lurgihaus, Leerbachstrasse 72/84, 
Germany. 

Tel.: 55-06-51}. Cable: Lurgitechnik, Frankfurt. 
Telex: 4 11 108. 

Lyddon & Co. Ltd., 

18/19 Savile Row, London, W.1, England. 

Tel. : Regent 7321/9. Cable : Lyddexpor, London. 
Telex : 2-2491 

Ets. Géo Mace, 

La Ferté-Bernard (Sarthe), France. 

Tel.: La Ferté-Bernard 43 Cable: Mace, La Ferté-Bernard. 


Marco Conveyor & Engineering Co. Ltd., 

Rowin Works, Lynn Road, Leytonstone, London, E.11, 
England. 

Tel. : Leytonstone 2254/5. Cable : Engimarco, London. 


Martin-Markham Limited. 
Lincolnshire Works, Stamford, Lincs. 
Tel.: Stamford 2621/4 Cable : Marktrac, Stamford. 


Mechans Ltd., 

Scotstoun Iron Works, Glasgow W.4, Scotland. 

Tel.: Scotstoun 2211. Cable: Nautical, Glasgow. 
Telex: 77234. 


Metal Detection Ltd., 
Moseley Street, Birmingham 12, England. 
Tel.: Victoria 0211. Cable : Metection, Birmingham. 


Metrimpex, 
P.O. Box 202, Budapest 62, Hungary. 
Cable: Instrument, Budapest. 


L. S. Miedema Landbouwwerktuigenfabriek N.V. 
Winsum, Friesland, Holland. 
Tel.: 241 (05173). Cable; Miedema, Winsumfriesland. 


The Mirrlees Watson Co. Ltd., 
45 Scotland Street, Glasgow, C.5, Scotland. 
Tel. : South 2701/4. Cable : Mirrlees, Glasgow. 


L. A. Mitchell Ltd 
Harvester House, 37 Peter Street, Manchester 2, England. 
Tel.: Blackfriars 7224/7824. Cable: Inspection, Manchester. 


Mono Pumps Ltd 

Mono > ea Sekforde Street, Clerkenwell Green, 
London, E.C.1, England. 

Cable : Monopumps, London. 


i. : Clerkenwell 8911. 
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Multi-Metal Wire Cloth Co. Inc., 
1341 Garrison Avenue, New York 59, N.Y., U.S.A. 
Tel.: Kilpatrick 2--2500. Cable : Multimetal, New York. 


The New Conveyor Co. Ltd., 
Brook Street, Smethwick, Birmingham 40, England. 
Tel. : Smethwick 2100. Cable : Aptitude, Birmingham. 


Neyrpic, 
Boite Postal 48, Grenoble (Isére), France. 
Tel.: Grenoble 44~73.80 Cable: Neyret, Grenoble. 


Niagara Filters Europe, 

Kwakelpad 28, Alkmaar, Holland. 

Tel.: 02200-6543/4 Cable: Niagara, Alkmaar. 
Telex: 31791. 


Nordiska Maskinfilt AB., 
Halmstad, Sweden. 


N.V. Norit-Vereeniging Verkoop Centrale. 
2de Weteringplantsoen 15, Amsterdam C, Holland. 
Tel. ; Amsterdam 39911. Cable : Noritcarbo, Amsterdam. 


Parsons Chain Co. Ltd.. 

Stourport-on-Severn, Worcestershire, England. 

Tel. : Stourport 2551. Cable : Chainwork, Stourport- 
on-Severn. 

The Paterson Engineering Co. Ltd., 

129 Kingsway, London, W.C.2, England. 

Tel.: Holborn 8787. Cable: Cumulative, London. 


Pennine Chainbelt Co. Ltd., 
Modder Place, Armley, Leeds 12, England. 
Tel. : Leeds 63-8755. Cable : Pennine, Leeds. 


Logan Perkins, 

International Trade Mart., New Orleans, La., U.S.A. 
Cabie: Perco, New Orleans. 

Permag Ltd., 

see Rapid Magnetic Ltd. 


The Permutit Co. Ltd., 

Permutit House, Gunnersbury Avenue, London, W.4, 
England. 

Tel.: Chiswick 6431. Cable: Permutit, London. 

H. Pontifex & Sons Ltd., 

Pepper Road, Leeds 10, Yorkshire, England. 

Tel.: Leeds 73411. Cable: Non-Ferrous, Leeds. 


Pott, Cassels & Williamson Ltd., 
Motherwell, Scotland. 
Tel. : Motherwell 2396 8. Cable : Pott, Motherwell, 
The Power Gas Corporation Ltd., 
Parkfield Works, Stockton-on-Tees, Co. Durham, England. 
Tel. : Stockton-on-Tees 67161. 

Cable : Tetratomic, Stockton-on-Tees. 

Telex: 58-530. 

Power Plant Co. Ltd., 
West Drayton, Middlesex, England. 
Tel. : West Drayton 24626. Cable : Roc, West Drayton. 


Progress Engineers Ltd., 
Leek New Road, Cobridge, Stoke-on-Trent, Staffs., England. 
Tel.: Stoke-on-Trent 21471-3. Cable: Stoke-on-Trent 21471. 


H. Putsch & Comp., 

Postfach, Frankfurter Str. 5-25, Hagen/ Westfalen, Germany. 

Tel. : Hagen 22341. Cable : Putsch, Hagenwestf. 
Telex : 0823/795, 


Railway Mine & Plantation Equipment Ltd., 

imperial House, Dominion Street, London, E.C.2., England. 

Tel.: Monarch 7000. Cable: Minplan, London. 
Telex : 23787 


Ransome & Marles Bearing Co. Ltd., 

Newark-on-Trent, Notts., England. 

Tel.: Newark 456. Cable: Bearings, Newark. 
Telex : 37-626 


Ransomes Sims & Jefferies Ltd., 

Orwell Works, Ipswich, England. 

Tel. : Ipswich 54711. Cable : Ransemes, Ipswich, 
Telex: 1874. 


Rapid Magnetic Ltd., 
Lombard Street, Birmingham 12, England. 
Tel. : Victoria 1137. Cable : Magnetism, Birmingham. 


H. Reeve Angel & Co. Ltd., 

9 Bridewell Place, London, E.C.4, England. 

Tel. : Fleet Street 9833. Cable : Papermen, London. 
Telex : 22600 


Machinefabriek Reineveld N.V., 

P.O. Box 22, Haagweg 127, Delft, Holland. 

Tel.: Delft 24890. Cable: Reineveld, Delft. 
Telex: 31027. 


Renold Chains Ltd., 

Renold House, Wythenshawe, Manchester, England. 

Tel.: Mercury 5221. Cable : Driving, Manchester. 
Telex : 66320. 


Richardson Scale Co. Ltd., 

Albert Street, Bulwell, Nottingham, England. 

Tel.- Bulwell 27-1441. Cable: Richscalco, Nottingham. 
Telex: 37-625. 


Rohm & Haas Company, 
Washington Square, Philadelphia 5, Pa., U.S.A. 
Tel.: Walnut 5-9860. Cable : Oropon, Philadelphia. 


Rotameter Manufacturing Co. Ltd., 

330 Purley Way, Croydon, Surrey, England. 

Tel. : Croydon 3816. able : Rotaflo, Croydon 
Telex: 24292 

Rotatools (U.K.) Ltd., 

43/45 Pembroke Place, Liverpool 3, England. 

Tel.: Royal 6117. Cable: Scalewell, Liverpool 3. 


Russell Constructions Ltd., 

Russell House, Adam Street, Adelphi, London W.C.2., 
England. 

Tel.: Temple Bar 0055/9. Cable: Russelcon, London. 

Sackfilling & Sewing Machine Syndicate Ltd., 

Timewell Works, Lockfield Avenue, Brimsdown, Enfield, 
Middlesex, England. 

Tel. : Howard 1188. 


Salzgitter Industriebau G.m.b.H., 

Salzgitter-Dratte, Braunschweig, Germany. 

Tel.: Salzgitter 25411. Cable: Hittenbau, Braunschweig. 
Telex: 0952837/38. 


Saizgitter Maschinen Aktiengesellschaft, 
Salzgitter-Bad, Western Germany. 
Tel. : Salzgitter 3441. Cable : Samag, Salzgitter-Bad 


Sandvik Steel Band Conveyors Lid., 
Dawlish Road Works, Selly Oak, Birmingham 29. England. 
Tel.: Selly Oak 1113/5. Cable : Simplicity, Birmingham 


Cable ; Fecit, Enfield. 


SAPAL Société Anonyme des Plieuses Automatiques, 
54 Avenue Dapples, Lausanne, Switzerland. 
Tel.: Lausanne 26.10.95. Cable : Autoplieuse, Lausanne 


Saunders Valve Co. Ltd., 
Cwmbran, Newport, Monmouthshire, England. 
Tel. : Cwmbran 3080. Cable : Saunval, Newport, Moa. 


Schéneberg, Berlin-West, Germany. 
Tel.: 71 16 285. Cable: Polarisation, Berlin, 


Schumacher’sche Fabrik. 

Bietigheim/Wirttemberg, Germany. 

Tel.: 655-659. Cable : Schumatilt, Bietigheim. 
Telex : 724217. 


N.¥V. Servo-Balans, 
Wegastraat 40, Den Haag, Holland. 
Tel. : Den Haag 723874. Cable : Servobalans, Den Haag. 
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Siemen & Hinsch m.b.H., 
Itzehoe, Holstein, West Germany. 


Tel.: Sammelnummer 3835-37. Cable; Sihi, Itzehoe. 


Telex: 028213. 


SIG Swiss Industrial Company, 
Neuhausen Rhine Falls, Switzerland. 
Tel.: Neuhausen Rhinefalls 5 77 31. 


Cable: Sig, Neuhausenamrheinfall. 


Telex : 5 27 23 


Sigmund Pumps Ltd., 
Team Valley, Gateshead 11, County Durham, England. 
Tel.: Low Fell 75051/10. Cable: Sigmapumps, Gateshead. 
Telex: 53137 


Richard Simon & Sons Ltd., 
Phoenix Works, Basford, Nottingham, England. 
Tel. : Nottingham 75136. Cable : Balance, Nottingham. 


The Skefko Ball Bearing Co. Ltd., 
Luton, Beds., England. 


Tel.: Luton 5700. Cable : Skefko, Luton. 


Telex : 82120 


S.K.H. & Son (Salopian-Kenneth Hudson & Son), 
Prees, Whitchurch, Shropshire, England. 


Tel. : Prees 331-5. Cable: Implements, Prees. 


A. & W. Smith & Co. Ltd., 
21 Mincing Lane, London, E.C.3, England. 


Tel. - Mansion House 4294. Cable - Sugrengine, London. 


Telex : 2-2404 


Sparkler International Ltd., European Branch, 
Leliegracht 9, Amsterdam, Holland. 
Tel.: Amsterdam 243077/244158. 


Cable : Spafileur, Amsterdam. 


S.P.E.1. Chim., 
Boite Postale 85-08, Paris (8e), France. 


Tel. : Anjou 02-84 Cable : Rectifpast, Paris. 


Spencer (Melksham) Ltd., 
Melksham, Wilts., England. 
Tel.: Melksham 2251/3. 


Spoorijzer N.V. Delft., 
Postbox 10, Delft, Holland. 


Tel. : 25931. Cable : Spoorijzer, Delft. 


Telex : 31031 


Standard Steel Corporation, 
5073 Boyle Avenue, Los Angeles 58, California, U.S.A. 


Tel. : LU 5-1234. Cable : Stansteel, Los Angeles. 


John G. Stein & Co. Ltd., 
Bonnybridge, Stirlingshire, Scotland. 


Tel.: Banknock 255 8; 361/2. Cable: Stein, Bonnybridge. 


Telex : 77506. 


Stephens-Adamson Mfg. Co., 
Ridgeway Avenue, Aurora, Illinois, U.S.A. 
Tel.: TWinoaks 2-4311. 


Duncan Stewart & Co. Ltd., 
Stewart House, Park Gate, Glasgow C.3, Scotland. 


Tel: Douglas 2966. Cable : Stewart, Glasgow. 


Stord Marin Industri A/S., 
P.O. Box 777, Bergen, Norway. 


Tel.: Bergen 10030. Cable: System, Bergen. 


Telex: System 2051. 
Stordy Engineering Ltd., 


Cumbria House, Goldthorn Hill, Wolverhampton, England. 


Tel.: Wolverhampton 37341 /2. 


Cable : Thermal, Wolverhampton. 


Stork-Werkspoor N.V. (V.M.F.), 
Hengelo, Holland. 


Tel: Hengelo 2641-4341. Cable: Machinefabriek-Hengelo. 


Telex : 31324. 


Cable: Spencer, Melksham. 


le : Saco, Aurora, Ill, 


Strachan & Henshaw Ltd., 

Steelhoist Works, St. Philips, Bristol 2, England. 

Tel. : Bristol 78331. Cable : Stelhoist, Bristol, 
Telex : 44170. 


Suchar Sales Corporation 
76 Beaver Street, New York $, 6.Y., USA 
Tel. : Whitehall 4-0280. Cable : Sucharing, New York 


The Sugar Manufacturers’ Supply Co. Ltd., 
7-8 Idol Lane, London, E.C.3, England. 
Tel. : Mansion House 4710. Cable : Sumasuco, London. 


A.B. Svenska Flaktfabriken, 

P.O. Box 20040, Stockholm 20, Sweden. 

Tel. : Stockholm 23 83 20. Cable : Flaktfabriken. 
Telex : 1340 Flakt. 


—— Stead Tube Co. Ltd., 
Green Lane, Walsall, Staffs., England. 
Tel.; Walsall 21222. Cable: Talbot, Walsall. 
Telex: 33387. 
Tangyes Ltd., 
Smethwick, Birmingham, England. 
Tel.: Smethwick 1181. Cable: Tangyes, Birmingham. 


Taylor Controls L 
75 Hale End Road, SSiiensiaeil London, E.17, England. 
Tel.: Larkswood 5533. Cable: Taylortrol, London. 


Technoexport Czechoslovakia, 
56 Vaclavske nam., Prague 2, Czechoslovakia. 
Cable: Technoexport, Prague. 


The Thames Packaging nie Co. Ltd., 
28 City Road, London E.C.1., England. 
Tel.: Monarch 7387/8. Cable: Pakitup, London. 


John Thompson Ltd., 
Ettingshal!, Wolverhampton, England. 
Tel.: Bilston 41121. Cable ; Boiler, Wolverhampton. 


John Thompson Conveyor Co. 
see John Thompson Ltd. 


John Thompson (Dudley) Ltd., 
see John Thompson Ltd. 


John Thompson Instrument Co. Ltd., 
see John Thompson Ltd. 


John Thompson-Kennicott Ltd., 
see John Thompson Ltd. 


John Thompson Ordnance 
see John Thompson Ltd. 


John Thompson Water Tube Boilers Ltd., 
see John Thompson Ltd. 


Tiss-Metal Lionel-Dupont, Teste & Cie., 
55 Rue la Boétie, Paris 8e, France. 
Tel.: Ely 41-80. Cable ; Tissmétal, Paris. 


Toyo Chemical E Co. Ltd., 
72, Ohirakicho 2-chome, Fukushima-ku, Osaka, Japan. 
Tel.: Konohana (46) 8861-5. Cables: Toyokakoki, Osaka. 


Unifloc Ltd., 
11/16 Adelaide St., Swansea, Glamorgan, Wales. 
Tel.: Swansea 55164. Cable: Unifloc, Swansea. 


United Norit Sales C tion Ltd., 
see N.V. Norit-Vereeniging Verkoop Centrale. 


U.S. Industries Inc. (Great Britain) Ltd., 
New Bond Street House, 1-5 New Bond St., London W.1., 
England. 
Tel.: Hyde Park 3416. Cable : Usieng, London. 
Telex : 23639. 
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Vaughan Crane Co. Ltd., 


West Gorton, Manchester 12, England. 
Tel.: East 2271/8. 


Watson, Laidlaw & Co. Ltd., 
98 Laidlaw Street, Glasgow. C.5, Scotland. 


Tet. : South 2545. Cable : Fugal, Glasgow. 


Werkspoor N.V., 
See Stork-Werkspoor N.V. (V.M.F.). 


The Western States Machine Company, 
Hamilton, Ohio, U.S.A. 


Tel. : Twinbrook 4-4758. Cable : Wesmaco, Hamilton, Ohio. 


Westfalia Separator A.G.., 
Oelde, Germany. 
Tel. : Oelde 2222. 

Telex : 0892899 


Joseph Westwood & Co. Ltd., 
Napier Yard, Millwall, London, E.14, England. 
Tel. : East 1043. Cable : Westwood, London 


Whitlock Bros. Ltd., 
Great Yeldham, Essex, England. 


Tel.; Great Yeldham 305. Cable: Whitlocks, Great Yeldham. 


Telex: 1896. 


Cable: Vaunting, Manchester. 


Cable : Westfalia, Oelde. 


Chas. H. Windschueg! Ltd., 

Cotts House, Camomile Street, London E.C.3. 

Tel.: Avenue 1234. Cable : Windschueg], London. 
Telex : 28158. 


Worthington-Simpson Ltd., 
P.O. Box 17, Lowfield Works, Newark, Notts., England. 
Tel.: Newark 601. Cable: Aquosity, Newark. 


Wright Rain Ltd., 
Crowe, Ringwood, Hampshire, England. 
Tel.: Ringwood 970. Cable: Wrightrain, Ringwood. 


Wright Rain Africa (Pvt.) Ltd., 
16 Park Street, Box 3237, Salisbury, Southern Rhodesia. 
Tel.: Salisbury 25810. Cable: Wrightrain, Salisbury. 


Otto H. York Co. Inc., 
6 Central Avenue, West Orange, N.J., U.S.A. 
Tel.: OR 7-3000. Cable: Ottoyork, West Orange. 


Yorkshire Imperial Metals Ltd., 
Leeds, Yorkshire, England. 

Tel. : Leeds 7-2222. Cable: Yorkimp, Leeds. 
Telex : 55-130. 


Carl Zeiss Jena. 
see C.Z. Scientific Instruments Ltd. 


Carl Zeiss, Western Germany, 
see Degenhardt & Co. Ltd. 
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5 ton car 
for end loading. 
% Send now for our catalogue section F. 


WITH HU CARS \ [ capacity 
= double bogie 
car. 


ROBERT HUDSON LIMITED, P.O. BOX 55, LEEDS, ENGLAND. Cables Raletrux 


@au. 12 LONDON : 30-34 BUCKINGHAM GATE, S.W.1. Light Railway Engineers, Trailer Makers, Fabricators 


GEARED T0 THE 
WORLD’S 
INDUSTRY... 


Whatever your transmission problems 


we design gears for any power —any speed. 


More than 50 years of specialised experience 


at your service. 


WEST DRAYTON, MIDDLESEX 
Telephone: West Drayton 2626 (4 lines) 
Telegrams: Roc, West Drayton 
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cane cranes 
cane feeder tables 


condensers 


cane cleaning plants 


reports and investigations 


cane knives 


cane car dumpers 


laboratory equipment 


juice heaters 


evaporators 


evaporator control 
systems 


Parker juice strainers 


Parker engines 


vacuum pans 


vacuum pan louvres 


for 


Complete SERVICE TO 
THE SUGAR INDUSTRY 


Parker syrup strainers 


char kilns 


vacuum pan 
circulators 


char filters 


purchasing service 


vacuum pan controls 


vapour separators 


distilleries 


factories and refineries 


bagasse furnaces 


bigacillo separators 


HONOLULU IRON WORKS CO. 


HONOLULU, HAWAII 


HILO, HAWAII 
165, BROADWAY, NEW YORK 6, N.Y. 


MANILA, PHILIPPINES 
CABLE: HONIRON, NEW YORK 


CONTINUOUS 
BELT WEIGHER 


for weighing whole beets 
or cossettes 


Specially adapted for con- 
trolling the speed of cutting 
mills relative to weight for 
Continuous Diffusion Plants 


Automatic and Sackfilling 
Weighing 
Machines 


SPECIAL TYPES IN 

CONSTANT PRODUCTION 
for 

e RAW SUGAR 

e REFINED SUGAR 

eand BEET PULP 


RICHARD SIMON & SONS LTD. 


PHOENIX WORKS, BASFORD, NOTTINGHAM 


Telephone: 75136-7-8 


Telegrams: “Balance, Nottingham” 
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DIFFERENT 


- - - to perform 


BASIC CALCULATIONS 
FOR THE 


CANE SUGAR FACTORY 


simple duties more 


EFFICIENTLY 


NY) 


Acknowledged 
universally for 
their superiority 
in handling the 
difficult fluids of 
industry. The 
sureness of that 
flexible dia- 
phragm closure 
and the long 
trouble-free life 
commend the 
valves also for 
scores of simple 


duties. 


TO AVOID 
WASTAGE 
OF 
WATER, 
AIR, 
GASES 
AS WELL 
AS THE 
STILL 
MORE 
COSTLY 
FLUIDS OF 
INDUSTRY 


By J. EISNER 
(Technical Adviser, Booker Bros. 
McConnell & Co. Ltd.) 


This book is intended for use by the 
men who work in sugar factories and are 
responsible for the day-to-day opera- 
tion of plant and process, and who have 
not the time—or inclination—for studying 
voluminous textbooks. Of convenient 
size and style it will be the valued com- 
panion of all cane sugar men. 


Price: 7s. 6d. or $1:00 U.S. post-free. 


Obtainable only from The International 
Sugar Journal Ltd., Central Chambers, 
The Broadway, London, W.5. 


AUNDERS VALVE 


Diaphragm Valve Division 


CWMBRAN MONMOUTHSHIRE 


ENGLAND 


c OMPANY LIMITED 


We have sold our patented 


SUGAR TABLET 
OR CUBE 
INSTALLATIONS 


all over the world. 


Cubes from dry granulated 
The small machine with the big output! 
Automatic packing equipment if desired 
Very low capital outlay 


Send for information to: 


GOKA N.V. 
MACHINE WORKS 


Established 22 years 
AMSTERDAM 
HOLLAND 
P.O. Box No. 130 
Tel: 222255-222256 
Telex: 14173 ““Kagodam"’ 
Cables: ‘“‘Kagodam”’ 
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1.S.J. 


SUGAR BOOK DEPARTMENT 


Most books reviewed in this Journal may be obtained through our Sugar Book Depart- 
ment. Where no inclusive price is quoted in our review, 2s. 6d. should be added to cover 


the cost of packing and postage. 


+. Check your personal library against 
the list of basic books given below : 


BASIC CALCULATIONS FOR THE CANE 


SUGAR FACTORY: Eisner... ... 
PRINCIPLES OF CANE SUGAR MANUFACTURE : Davies (1938) 
CANE SUGAR AND ITS MANUFACTURE: Geerligs ... (1924) 
CANE SUGAR HANDBOOK (8th ed.) : Spencer and Meade (1945) 
SUGAR ANALYSIS (3rd ed.) : Browne and Zerban ... ... ... (1941) 
SUGAR YEAR BOOK: Int. Sugar Council 
SUCRERIE DE BETTERAVES: Dubourg.. ... ... ... ... (1952) 


PRINCIPLES OF SUGAR TECHNOLOGY (Vol. 1) : Honig (1953) 
(Vol. Il): Honig (1959) 


TECHNOLOGY FOR SUGAR REFINERY WORKERS (3rd ed.): Lyle 
LIGHT’S INTERNATIONAL SUGAR ECONOMIC YEAR- 


BOOK & DIRECTORY .. ... . vee eee (1959-60) 
SYSTEM OF CANE SUGAR FACTORY CONTROL (2nd ed.): 
International Society of Sugar Cane Technologists ... ... ... (1956) 


HANDBOOK OF CANE SUGAR ENGINEERING. Hugot, 
translated by Jenkins (1960) 


LABORATORY MANUAL FOR QUEENSLAND SUGAR 
MILLS (4th ed.) Bureau of Sugar Experiment Stations ... ... (1961) 


The above prices include postage and packing. 
Terms are strictly cash in advance. 


Our Bankers are: Barclays Bank Ltd., 3 Great Tower Street, London, E.C.3. 


POST PAID 
7s. 6d. 
22s. 6d. 
32s. 6d. 
134s. 6d. 
183s. 6d. 
42s. 6d. 
21s. Od. 
62s. 6d. 


102s. 6d. 
102s. 6d. 


72s. 6d. 


55s. 6d. 


13s. 9d. 


30s. 6d. 


SUGAR BOOK DEPARTMENT, International Sugar Journal, Ltd. 


Central Chambers, The Broadway, London, W.5. 
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This filter was converted to the RapiFloc System at relatively little expense 
without major changes in the physical set up. Note thickness of cake and 
ease of discharge. Filtrate is sent direct to evaporators 


NEW 


The System 


BAGACILLO” 


OVERFLOW TO 
SLURRY TANK 


for cane mud 


\ 
4 | \ A 
3 f } 4 WASH 
LIME COAGULANT DISSOLVING 
FEEDER & SUPPLY SYSTEM | 


COAGULATOR | 
||| MUD FROM CLARIFIER | 
| FILTRATE 
PUMPS 


Produces clear filtrate...up to 100% higher capacity 


Tested and proven for two full vears, the Dorr-Oliver RapiFloe Filtration 
System is now available to the cane sugar industry. Applied to existing cane 
mud filters. this new process produces a clear filtrate without the need for 
separate clarification. Key to its success is a special flocculation step carried out 
under close pH control that produces large flocs and permits the use of porous 
filter cloth. Filtrate is as clear as normal clarifier underflow and a special filter 
cloth is used which can be washed on the drum to prevent blinding. 

If vou would like to know more about the increased capacity and operating 
flexibility possible with the RapiFloc System, write to Cane Sugar Division, 
Dorr-Oliver Incorporated, Stamford, Conn., U.S.A. 


DORR-OLIVER 


7 WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 
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The four evaporator vessels shown were manufactured 
by us as a repeat order and installed in the 
Ipswich factory of the British Sugar Corporation, 
each vessel being 9’ 0” in dia., with a 
heating surface of 8600 sq.ft, 
Confidence in FLETCHER is not confined to Britain 
alone. From sugar growing areas all over the world 
the demand for FLETCHER _..’ 
plant is growing, so much so 
that we now offer to install 
COMPLETE CANE 
AND BEET SUGAR 
FACTORIES 
anywhere in 


the world. 


completa plant 
for the sugar industry 
CAME SEX WELL 
FLETENER ATLAS MET = 
ROLLERS MAL WELL-BO 
HEATER 
LACEMERT 
LIQUIDS. 
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